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SMALL-GROUP STUDY 
IN A NORMALLY LIT ROOM 


The image is cast upon a screen in the 
dark-chamber turret at table height. Each 
observer (up to 10) has a separate light- 
excluding viewing hood. The pathologist 
here is discussing a slide with the surgeon; 
the unused hoods are easily shuttered off. 
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LARGE-GROUP EXHIBITION 
IN THE DARKENED AUDITORIUM 


So intense is the Scopicon light source that 
images up to fen feet across can be pro- 
jected. Through a system of auxiliary lenses 
the operator can follow a biological speci- 
men through a progressive series of ever- P . 
closer localizations, up to ultimate demon- > 
oil-i d objectives. 


Quickly adaptable to viewing on any scale, the mobile 
Scopicon couples convenience with efficiency. Its high- 
pressure mercury arc is the brightest light source ever 
employed for microprojection. The focal spot is only 
Imm square (approx.). Its pinpoint character permits 
flickerless projection of sharply detailed images up to 
ten feet across even under oil-immersed microscope 
objectives. Let us send you the brochure describing this 
remarkable instrument. 


micro-projection ¥ equipment 
SCOPICON, Inc. 215 E. 149 ST. NEW YORK 51 
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Alarm-receiving bay in town. Lights on a chart 
report on 42 separate conditions affecting serv- 
ice. Teleph is to icate with mainte- 
nance crews. Eleven alarm centers across the 
country cover all 107 radio-relay stations. Sta- 
tions too far off the beaten trail for wire con- 
nections signal by very high frequency radio. 


a 


Radio-relay station at Evanston, Wyoming 


atcher for lonesome places 


Many of the Bell System’s 107 radio stations connecting New 
York and San Francisco by microwave radio-relay stand on hills 
and mountains far from towns. Day after day, the apparatus 
does its duty; no man need be there to aiall it. But when 
trouble threatens, an alarm system developed by Bell Telephone 
Laboratories alerts a testman in a town perhaps a hundred 
miles away. 


A bell rings. The testman sends a signal which asks what 
is wrong. A pattern of lights gives the answer—a power inter- 
ruption, an overheated mabe, a blown fuse, a drop in pressure 
of the dry air which keeps moisture out of the waveguide. 
At intervals the testman puts the system through its paces to 
be sure it is on guard. 


Sometimes the testman can correct a trouble condition 
through remote control, or the station may cure itself—for 
example, by switching in an emergency power supply. Some- 
times the trouble can await the next visit of a maintenance 
man—sometimes he is dispatched at once. 


This is one of the newest examples of the way Bell Labora- 
tories adds value to your telephone system by reducing main- 
tenance costs and increasing reliability. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields 
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RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


WRITE FOR 


NEW 
CATALOGUE 


#58 975 


Listing over 600 
Research Biochemicals 


TYPICAL NBCo. PRODUCTS 
AMINO ACIDS 


A complete selection of more than 90 amino 
acids of maximum purity. Including natural L + 
synthetic DL and resolved L and D amino acids. 


NUCLEOPROTEINS - PURINES 
PYRIMIDINES 


Adenosine Triphosphate * Adenine + Adenylic 
Acid * Cozymase * Cytidine * Cytidylic Acid * Cyto- 
sine * Desoxyribonucleic Acid * Fructose and Glu- 
cose Phosphates * Glutathione * Guanine and Salts * 
Guanylic Acid * Hypoxanthine * Inosine + Nucleates 
* Ribose Nucleic Acid * Desoxyribonucleic Acid * 
Ribose * Protamine * Thymine Uracil * Uridine 
* Uridylic Acid * Xanthine * Xanthosine. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 


A valuable source of protein nitrogen of excep- 
tional purity for incorporation into diets to produce 
vitamin deficiencies. 


MISCELLANEOUS BIOCHEMICALS 


Alpha Keto Glutaric Acid * Cytochrome C * 
Glutamine * Dopa « Glycogen * Heparin * Lysozyme 
* Crystalline Vitamins * Crystalline Carbohydrates 
* Fatty Acids * Growth Factor Analogs * Enzymes 
* Biological Test Diets + Alkaloids. 


Niudtritional Biochemicals Corporation 


CLEVELAND 28 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


AL 
450 500 


Spectral Range: 400-900 millimicrons 
Spectral Width: 2-15 mu, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 

For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 


also in reflectometry, light scattering measurements 
peg oe refractometry, polarimetry, and in ali 


tic light in the visible 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


GLASS ABSORPTION 
CELLS KLEIT 


Makers of Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS —— 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters —- Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin 


179 East 87 Street, New York, New Co. 
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Fat and Oil Progress 


ILS and fats are essential constituents of all forms 
O of plant and animal life, and comprise a large 
portion of the caloric intake of most human beings. 
A better understanding of the chemical, physical, and 
nutritional properties of fatty materials is a part of 
our scientific and cultural progress. Recent develop- 
ments in this field have produced important results 
that affect the lives of all of us. 

Nutrition studies show that rats receiving fat in 
their diets grow more rapidly, reach a greater final 
weight, have greater capacity to do exhausting work, 
attain sexual maturity earlier, are more fertile, and 
raise larger young than do comparable animals on fat- 
free diets. These observations may help to explain the 
natural craving of the human organism for fatty 
foods. In cases of populations shut off from their 
normal sources of fat by the exigencies of war, it 
has been observed that the decreased fat intake leads 
to definite mass fat-hunger, to decreased general well- 
being and ability to do work. 

Fats are composed of the glycerol esters of fatty 
acids. Studies with synthesized fats containing radio- 
active elements in the glycerol and fatty acid com- 
ponents are leading to a more thorough knowledge 
of digestion, absorption, transport, and metabolism 
of the fats. Also, compounds labeled with carbon 14 
are being used to show paths of synthesis of fats in 
both plants and animals. For instance, it has been 
shown that bovine udders ean utilize acetate labeled 
with C™ as a substrate for the synthesis of milk fatty 
acids and cholesterol. 

Another recent development is the experimental 
clinical use of fat emulsions in intravenous feeding 
under conditions where high caloric intake by par- 
enteral nutrition is required. 


Gladys M. Keener 


Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1953) 


Howard A. Meyerhoff, Chairman 
William R. Amberson Bentley Glass 
Wallace R. Brode Karl Lark-Horovitz 

Walter J. Nickerson 
F. A. Moulton, Advertising Representative 


Recent progress in the processing of fats and oils 
has been significant. Use of selective hydrogenation 
techniques has produced vegetable shortenings with 
greatly increased stability with respect to the develop- 
ment of rancidity. Similarly, deodorization and hydro- 
genation of lards have expanded their fields of appli- 
eation. Also, the general addition of synergistic com- 
binations of antioxidants has improved the stability 
of lard. Emulsifying agents such as the monoglycerides 
and the polyoxyethylene esters of fatty acids have 
been developed for addition to many fats and general- 
purpose shortenings in order to increase their efficacy 
in baked produets. Certain of these agents decrease the 
staling rate of bread. Controlled interesterification, or 
rearrangement of the fatty acid radicals, in the glycer- 
ides may eventually give us tailor-made fats for spe- 
cific uses. In this way the plastic ranges of shortenings 
and margarine oils ean be extended, confectioners’ 
hard butters can be made from more readily available 
fats and oils, and the use-characteristies of cooking 
and salad oils can be improved. 

Solvent fractionation and solvent erystallization 
techniques are additional means of modifying the 
characteristics of natural fats and oils by separation 
of the more unsaturated components from the satu- 
rated solid fractions. 

This outstanding progress in the field of edible fats 
has been matched by contributions of equal impor- 
tance in the areas of drying oils, protective coatings, 
soaps, synthetic detergents, and fatty acid derivatives, 
and in the improvement of oil seed crops. The future 
holds promise of even greater advances in our funda- 
mental knowledge of these important materials—the 


A. R. BaLpwix 
Journal of the American Oil Chemists’ Society 

Corn Products Refining Company 

Argo, Illinois 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid ; Glyceraldehyde ; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2. Hydroxyadipalde- 
hyde; Humuloen; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotein; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phioridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline ; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 
West 60th St. New York 23,N.Y. 


Telephone Plaza 7-6317 


‘HIGH VACUUM WORK 


APIEZON 


OILS, GREASES, WAXES 


Apiezon products have the 
recognition of leading sci- 
entists who accord them 
top preference for high 
vacuum work. A bulletin 
just off the press describes 
the physical characteristics 
of a variety of special oils, 
greases and waxes for oil- 
diffusion pumps, sealing joints, stop cocks, 
etc. You should have a copy to augment 
your store of knowledge on the subject. 
Mailed free; simply ask for Bulletin 43-SM. 


JAMES G. BIDDLE CO. 
Electrical & Scientific Instruments 
1316 ARCH STREET, PH'LADELPHIA 7, PA. 


( When Accuracy is Important 


THE CASTLE PRECISION INCUBATOR is de- 
signed and built to give you the precise ac- 
curacy that is essential in bacteriological 
work. Construction is of monel metal for 
lifetime use. 


Independent laboratory tests proved these 
two important facts: 


UNIFORMITY: + 7%°C. Never as much as a 
degree variation between top and bottom of 
chamber even when loaded. 


CONSTANT TEMPERATURE: + 2° to %°C. 
Never more than a fraction of a degree varia- 
tion at the thermometer . . . despite room 
temperature fluctuations from 10° to 35°C. 


For full details write: Wilmot Castle Co., 
1212 University Ave., Rochester 7, N. Y. 


Bacteriological 
Apparatu 
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Large Capacity Centrifuges 


Designed for large capacity centrifuging in 
the Chemical, Biological and Pharmaceu- 
tical industries, or wherever a batch type 
Centrifuge is required to handle large 
volumes of material in bottles or sealed 
containers. Several Models are available 
according to capacity requirements. 


Model 13L - Spins 10 one liter bottles at 2300 
r.p.m. (2280xg.) — or 10 1.3 liter spun alumi- 
num containers at the same speed. A water- 
cooled enclosing guard and windshielded head 
minimize heating of contents during centri- 
fuging. 


Model FS - Spins 4 one liter bottles or six half- 
liter bottles at 2500 r.p.m. (2000xg.). Adapters 
are available for smaller tubes and bottles. 
Perforated basket style heads are also available 
14” in diameter x 614%” deep in manganese 
bronze and stainless steel, speed 2500 r.p.m. 
(1250xg.). This Centrifuge can be furnished 
with explosion-proof motor and mechanical 
speed controller for hazardous locations. 


Model SR-3 - Identical in speed and capacity 
to Model FS listed above, but refrigerated, so 
that controlled temperatures to 0° C or lower 
may be maintained within the Centrifuge guard 
during the centrifuging process. 


Note: A smaller capacity, higher speed Refrig- 
erated Centrifuge, Model PR-1, is also available. 


Prompt delivery on all Models. Write today 
for descriptive Bulletins 13L, FS and RC, 
containing complete details and current prices. 


Makers of Fine Centrifuges for Fifty Years 
INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35. MASS. 
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there Here are eight 
must be distinct reasons 
why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware 


*Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 

lg *Lower Surface Tension 

* Controlled pH 

* Multiple Laboratory Uses 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. ° New York 14, N. Y. 


An August, 1952, publication 
NATURAL COMMUNITIES 


by LEE R. DICE, Professor 

of Zoology and Director of the 
Institute of Human Biology, 
University of Michigan 


547 pp., 52 figures; $5.50 per copy 


The general principles which apply to 
communities of plants and animals as 
they exist in nature; methods of describ- 
ing them in quantitative terms; the in- 
ternal ecologic regulatory mechanisms 
which keep communities adjusted to the 
conditions and resources of their habitats. 
Well documented with references to 
scientific literature. Of interest to forest- 
ers, range managers, and wildlife man- 
agers, as well as plant and animal ecolo- 
gists and other biologists. 


THE UNIVERSITY OF MICHIGAN PRESS 
311 Maynard St., Ann Arbor, Michigan 


CARBOHYDRATES 


Heparine Sodium U.S.P. (100,000 I.U./gm.) 
Hyaluronic acid 
Idose 
Inosite (i-Inositol) 

Inulin 
5-Keto-gluconic acid 
Lactose (Technical Grade) 
Lactose, beta 
d (+) Lactose 
d (+) Lactose Hydrate 
d (-—) Levulose (Fructose) 

d Levulose Pract. 97% Pure 
d (-) Lyxose 
1 Lyxose 
d (+) Maltose 
d Mannitol (Mannite) 
d-alpha-Mannoheptose 
(d-Manno-d-Gala-heptose ) 
d-Mannoheptulose (d-Manno-d-tagato-heptose ) 
d-Mannonic-gamma-lactone 
d (+) Mannose 
d (+) Melezitose 
d (+) Melibiose C.P. (Hydrate) 
Menthol glucuronic acid 
alpha-Methyl-d-Glucoside 
4-Methyl-alpha-d-Mannose 
Phosphoglyceric acid (barium salt) 
d (+) Raffinose C.P. (Hydrate) 
1 (+) Rhamnose 
d (-) Ribose 
Saccharose C.P. (d+ Sucrose) 

d Sorbitol Hydrate (Sorbite) 

1 (-—) Sorbose 
d (+) Trehalose Hydrate 
Turanose 
d-Xylitol 
Xylose 


See Science July 25 issue 
for additional listings 
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A READY REFERENCE 
That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK » CHAGRIN FALLS, OHIO 


Science, Vol. 116 


i¢ 
= 
| 
| 
2 | | 
| 
i 
| 
| 
| 
4 
8p, 
Ristancn 
>= 
WRITE FOR 
your copy 
TODAY 
6 
Au 


Shown above is the Cenco Vacuum 
Chamber for use with the Cylindrical 
Oven when low pressure procedures 
at various temperotures are re- 
quired. Pressures as low os a frac- 
tion of a milli may be employed 
with o temperature range to 150° C 
No. 95056 Vacuum Chomber 
$117.57 


supply for everyt' need in 
scientific labor - 


atory supplies. Over 15,000 items 
... 14 branch offices and ware- 
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50 Years Experience 


BUILT THIS OVEN 


Fifty years’ experience in the design and manufacture of 
constant temperature appliances have resulted in this excep- 
tionally fine Cenco Cylindrical Oven. Precision engineered, rug- 
gedly built, accurate, dependable . . . it offers a convenient and 
efficient means of drying, embedding, moisture determination, 
or other similar laboratory operations. It may be set for auto- 
matic regulation from approximately room temperature to 
210° C. Heating elements completely surround the chamber to 
provide uniform heat distribution. This, together with extra 
heavy insulation, insures maximum efficiency at low operat- 
ing cost. 

Bulletin No. 5 contains full information about Cenco Constant 
Temperature Equipment. Write for your copy today. 


No. 95050A Cenco Cylindrical Oven for 
115-230 volts, 50-60 cycles, $129.32 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 
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GET YOUR ADVANCE COPY 
of the General Program-Directory 
of the St. Louis Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 119th Meeting of the AAAS in St. Louis, December 26-31, 
1952, will be available to anyone, at cost, within the first week in December—whether he can attend 
the Meeting or not. This year the General Program will be much simplified in format and the Directory 
content increased. You will want it for your reference shelf. 


Program content Directory content 

1. The General Symposia: “Disaster Recovery” and 1. AAAS officers and staff for 1952. 

7 a 2. Complete roll of AAAS presidents and their fields. 
2. Programs of the 18 AAAS sections and subsections d PAE 

(symposia and contributed papers). 3. The 236 affiliated organizations. 
3. Programs of the more than 30 participating societies. 4. Historical sketch and organization of the Associa- 
4. The Special Sessions: AAAS, Academy Conference, _— 

Conference on Scientific Manpower II, National 5. Publications of the Association. 

Geographic Society, Phi Beta Kappa, RESA, 

Sigma Xi. 6. AAAS Awards and Grants—including all past 

winners. 

5. Details of the Kiel Auditorium, downtown hotels, ‘ 

Washington University. 7. Membership figures by sections. 
6. Titles of the latest scientific films to be shown in 8. Section committees (Council members) in detail. 


the AAAS Science Theatre. 


7. Exhibitors in the 1952 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS. 


9. Local committees. 


Advance Registration 


Advance registration—if you can attend the Meeting—has these advantages: 1) You avoid delay at Registration 
Desks upon arrival; 2) You receive the General Program-Directory in ample time, unhurriedly, to decide among 


events and sessions you particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting 
opens. 


The coupon below may be used both by advance ee and by those who wish only 
the advance copy of the General Program-Directory. 


——— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. F Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, 
and all privileges of the Meeting. 


1b. Fj Enclosed is $1.50 for only the Program-Directory. (If you should attend the Meeting, later, Badge and privileges 
may secured for $1.00 more.) 
(Check one 


2. FULL NAME (Dr., Miss, etc.) 


(Please print or typewrite) (Last) (First) (Initial) 
3. ACADEMIC, PROFESSIONAL, OR 
4. OFFICE OR HOME ADDRESS 


5. YOUR FIELD OF INTEREST 


. CONVENTION ADDRESS 
(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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APPLICATION FOR HOTEL RESERVATIONS 
119th AAAS MEETING 


St. Louis, Mo., December 26-31, 1952 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in St. Louis. Please send your application, not to any hotel 
directly, but to the AAAS Housing Bureau in St. Louis and thereby avoid delay and confusion. The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in 
two weeks or less. Share a room with a colleague if you wish to keep down expenses. Mail your ap- 
plication mow to secure your first choice of desired accommodations. All requests for reservations must 
give a definite date and estimated hour of arrival, as well as date and approximate hour of departure. 


HOTELS AND RATES PER DAY 


Hotel* Single Double Bed Twin Beds Suites 
CHASE 6.00— 9.00 8.00—10.00 8.00—12.00 14.00—30.00 
DESOTO*D 4.00— 6.00 6.00— 9.00 7.50—14.00 11.50—22.00 
JEFFERSON*D 4.50— 8.50 7.50—11.00 8.50—11.50 19.00—30.00 
LENNOX D 5.00— 7.00 6.50— 9.00 8.50— 9.50 13.00 & up 
MAJESTIC D 3.25— 4.50 5.25— 6.25 7.00— 8.00 10.00—15.00 
MARK TWAIN D 4.50— 6.50 6.00— 8.50 8.50— 9.50 16.00 & up 
MAYFAIR D 4.00— 7.00 5.50— 8.00 8.00—12.00 15.00 & up 
MELBOURNE 4.50— 8.00 6.50— 8.50 8.50-—11.00 17.00—25.00 
ROOSEVELT Reserved for mathematicians, $2.75 to $3.75 per bed. 
SHERATON 5.25— 8.85 8.00—11.00 9.00—12.50 11.00—30.00 
STATLER*®D 4.00— 7.00 6.50— 9.50 7.50—11.00 21.50—26.50 


% Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 
ase see Association Affairs, Science, July 25, or The Scientific Monthly, August 


D = downtown hotel; the other hotels (not downtown) are for the mathematicians primarily. 


eae — THIS IS YOUR HOTEL RESERVATION COUPON ————-—-——-—-—-~-—-- 
AAAS Housing Bureau 


St. Louis 1, Mo. 
Please reserve the following accommodations for the 119th Meeting of the AAAS in St. Louis, Dec. 26-31, 1952: 
TYPE OF ACCOMMODATION DESIRED 


Double-Bedded Room ..... ee ee eee Maximum Rate ........ Number in party .......... 
Twin-Bedded Room ...... Desired Rate .....0.0. Maximum Rate ........ 

Desired Rate Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


First Choice Hotel ............... Second Choice Hotel ............. 
(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (Please print or type) 

(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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MICROSCOPY PER STUDENT 


PER 
CLASS HOUR 


@ Exclusive time-saving fea- 

tures of the Bausch & Lomb 

“FL” Student Microscope help you 

solve the problems posed by overcrowding in to- 
day’s science classes. More students can use the 
microscope in a limited time—with greater educa- 
tional benefits—thanks to B&L advantages like these: 


INSTANTANEOUS 
FOCUS 


Pre-focusing gage eliminates time-wasting search- 


ing . . . quickly positions slides of any thickness in 
accurate focus. 


BALANCED LIGHT ON FULL FIELD 
True images and quick recognition are 
assured by even, cool and constant lighting 
of the entire field by the new Opti-lume In- 
tegral Illuminator (interchangeable with 
standard mirror and fork). 


Give your classes the many optical and me- 
chanical advantages of the first full standard 
size microscope ever designed for student 
use. Prompt delivery, of course. 


Tile for a demonstration and liter- 


ature to Bausch & Lomb Optical Co., 642- 
29 St. Paul St., Rochester 2, N.Y. 
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Experimental Pharmacology and Measurement 
of the Subjective Response 


Henry K. Beecher* 
Anesthesia Laboratory, Harvard Medical School, Massachusetts General Hospital, Boston 


Boundaries. Experimental pharmacology in the past 
has dealt largely with phenomena that ean be meas- 
ured objectively in response to drug administration, 
with changes in heart rate, rises or falls of blood pres- 
sure, neuromuscular action, and so on. Such experi- 
mental studies have usually been carried out in ani- 
mals, and the basic controls have been observed in 
most eases. On the other hand, relatively little atten- 
tion has been given to the nature of the controls that 
are essential in order to elicit true and clear informa- 
tion concerning subjective responses to drugs. Such 
work must usually be carried out in man. 

The need for measurement of subjective responses 
ean be seen by taking a look at the general growth of 
medicine in recent years. Besides its direct benefits, 
this growth has served indirectly to emphasize areas 
where development has lagged. Notable, for example, 
is the slowness of enduring growth in experimental 
psychiatry. This is not to say that advances have not 
been made. They have been, of course. But it is pos- 
sible that growth in this field has been retarded be- 
cause pharmacology as it deals with the subjective 
response has not been given the attention it deserves. 

The experimental biochemistry, physiology, and 
pharmacology of the future will more and more con- 
cern man, and in studies of man answers will be 
sought to questions that involve man’s subjective re- 
sponses. For suecess here we must recognize the needs 
of this kind of investigation; they differ from those 
that deal with objective responses. 

Definitions. Objective responses in the sense in 
which we use the term here are made evident in physi- 
eal change (or can be made evident) to the senses of 
an onlooker (a physical sign). They can be mechani- 
eally recorded. Subjective responses are evident only 
to the individual experiencing them (a symptom). 
They can be imparted to an onlooker only through 
a cooperative statement by the subject. We are not at 
the moment concerned with the fact that subjective 
factors can play a part in producing objective mani- 
festations. Fear, for example, produces dilated pupils. 
Except for a special consideration of certain physio- 

1I am very glad to acknowledge that the 17 studies on 
which this paper is based have been supported by the Medi- 
eal Research and Development Board of the United States 
Army, by the U. 8S. Public Health Service, and by the Com- 
mittee on Narcotics and Drug Addiction of the National Re- 
search Council, in the latter instance from funds contributed 
by a group of interested pharmaceutical manufacturers. The 


present paper is based on an address before a meeting of the 
Biometric Society, held in New York, April 14, 1952. 
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logical and mental performances, we are limiting our 
interest here to subjective change as just defined. 

Some subjective responses studied. We (1-8) have 
had experience in quantifying, after drug administra- 
tion, the following subjective experiences: headache, 
difficulty in concentrating, difficulty in foeusing eyes, 
fatigue, relaxation, drowsiness, sleep, neutral effect, 
unpleasant effect, pleasant effect, warm glow, sen- 
sation of drunkenness, sensation of heaviness, sensa- 
tion of ataxia (without objective sign), dizziness, 
faint feeling, sensation of weakness, light head, full- 
ness in head, heavy head, tinnitus, increased “nervous” 
tension, paresthesias, itching, anorexia, nausea, and 
pain. 

We have also worked in related areas where subjec- 
tive reactions exert powerful influence, and where, if 
one is to work, controls must be set up as if subjective 
responses are to be measured—that is, with certain 
types of physiological performance and mental per- 
formance following drug administration (9). 

Identifying the presence or absence of the above- 
mentioned sensations is less difficult than it is to get 
clean-cut measurement of drug effects in special cases 
of physiological performance (9), such as impairment 
of highly coordinated neuromuscular function—for 
example, in tapping speed and auditory reaction time 
—and, in the field of mental performance, attention, 
memory, association and, insofar as possible, critical 
judgment. Our chief interest in the kinds of physio- 
logical and mental performance mentioned in response 
to drug administration has been to elicit them in terms 
that permit accurate comparison of the subtle effects 
of one agent with another. 

Presence, duration, and intensity of subjective re- 
sponses. We have had good success in identifying the 
presence or absence, and duration, of the subjective 
responses mentioned. We have been able to differen- 
tiate between these effects as produced by drugs and 
between a given drug and a placebo. We have had 
some success in measuring the types of physiological 
and mental performance mentioned as they are altered 
by drugs. There are, however, many difficulties in the 
way of measuring intensity of subjective responses. 
There are practical, as well as theoretical, reasons why 
measurement of the intensity of pain, say, is very 
important. Hardy, Wolff, and Goodell (10) think 
they have measured the intensity of pain. We ques- 
tion this, as described in the ensuing section on “Natu- 
ral” Sources vs. Experimental Sources. For the pres- 
ent, at least, the question of whether one can measure 
intensity of pain or the intensity of any of the types 
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of subjective responses mentioned above must be left 
open. We (11) are obtaining promising measurements 
on the severity (intensity) of pain by comparing the 
percentage of effectiveness of the early doses of a 
proved narcotic with later doses in two series of pa- 
tients: (a) those whose pain is easy to relieve (few 
doses of narcotic required), and (b) those whose pain 
is difficult to relieve (many doses of nareotie re- 
quired). 

Goals. Pharmacology involving the subjective re- 
sponse is concerned largely with the individual’s sen- 
sations as modified by the inconspicuous effects of 
drugs on sensory phenomena, mental state, attention, 
learning, association, memory, and critical judgment. 
The goal here is to elicit these imponderables in terms 
that permit accurate statements of change, that permit 
accurate comparisons of the effects of one drug with 
another. It is evident that precise work here is of as 
much interest to fundamental psychiatry as it is to 
basic pharmacology. It is evident also that attack on 
the problem of measuring the effects of a drug on, say, 
sensory reaction must be very different from that of 
counting the change in heartbeat in response to a 
drug. In the latter case few would fail to control tem- 
perature. Oddly enough, many have shut their eyes to 
the complex controls necessary if one is to deal suc- 
cessfully with the difficult problem of measuring sub- 
jective responses, and we see investigators plunging 
into studies of pain without giving attention to the 
nature of the essential controls. 

In this report we shall examine the conditions neces- 
sary and the nature of the controls that are required 
for study when subjective responses to drugs are to be 
considered. The agents of principal interest here are 
at present the central nervous system depressants, 
and man is the essential animal for most of the ex- 
perimental investigations.” 

The desired effect with these agents is subjective 
change. To achieve the purpose desired, in the dosages 
employed in man, the agents often produce no objec- 
tive alteration. (The antitussives and the anesthetics 
are of course exceptions.) Large doses of the central 
nervous system depressants usually give rise to ob- 
jective, easily detected toxic signs. It is also true that 
the therapeutic dose is sometimes inseparable from 
these undesirable side effects. For example, morphine 

2For some years we (2-9, 12) have been concerned in our 
laboratory and clinic with the central nervous system depres- 
sants: the sedatives, the sleep-producing agents (the hyp- 
notics), the pain-relieving agents (opiates, narcotics, and oth- 
ers), the antitussives, the ego-depressing substances (agents 
from many chemical classes, used in narcoanalysis), and the 
anesthetics. The diverse substances used to produce the 
effects mentioned have some common characteristics: They 
depress the central nervous system. The boundaries between 
them often are not clean-cut. Agents from one of the groups, 
merely by changing the dosage, will often produce effects 
common to another of the groups referred to. A smail dose 
of a barbiturate has sedative effect, a little increase in dosage 
has good hypnotic power and some analgesic effect; with a 
further increase in dose the same agent becomes an ego-de- 
pressant, useful in narcoanalysis; and with a final increase 
in dosage, an anesthetic. The close relationships within these 
several categories, the stimulation and cross-fertilization of 
ideas that arise, justify, we believe, a broad attack on the 


problem of measurement of the subjective phenomena that 
arise from use of these agents as a closely related group. 
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relieves pain, but the dose that does this satisfactorily 
also depresses the respiration. Although our primary 
interest is in the subjective response, it is thus not 
possible to avoid the necessity of assaying the side re- 
actions that accompany them. These can be evaluated 
only if doses that produce identical therapeutic effects 
are compared—an obvious factor that is often over- 
looked. Thus the power to equilibrate agents in terms 
of equal therapeutic power is a necessary preliminary 
to a comparison of their toxic effects. 

Accuracy. Experience has shown that with sound 
controls we can achieve at least the same degree of 
accuracy in measuring some subjective responses as 
ean be attained with objective responses. For example, 
we (6) dealt with several unknown solutions in the 
treatment of real (pathologic) pain. One group of 
these solutions was found, at the end of the experi- 
ment, to contain always 10 mg of morphine per unit 
volume, whereas the other solutions pitted against it 
contained varying concentrations of morphine (not 
known at the time of the experiment). In the end we 
found we had equilibrated 10 mg of morphine with 
10.8 mg of morphine, for equal pain-relieving power, 
an 8 per cent error. This is within the 10 per cent 
accepted for most biological work. 


EXPERIMENTAL MATERIAL FOR STUDY 


Man, the “animal of necessity.” From the definition 
of subjective response given above it is evident that 
man must be in most, if not all, cases the final ex- 
perimental subject. This emphasizes the importance 
of the hospital in work in this field. For the protec- 
tion of the subject, much human experimentation must 
be carried out in a hospital; incidentally, this is gen- 
erally the source of material when the subjective re- 
sponse to be measured arises in disease or trauma. 

Lower animals. It is not clear at present just how 
useful animals really are or can be. For instance, new 
analgesic agents are commonly sereened in animals. 
All tests yet developed of these substances in animals 
depend upon reflex phenomena. What the connection 
is between pain-relieving power and depression of the 
various reflexes tested is not altogether clear. When 
questions such as these are raised, it is customary to 
state that the animal methods have been successful in 
the past. That statement will bear critical examina- 
tion; there is need for fresh thought here. 

A group of new, possibly analgesic, agents is made 
by the organic chemist in such a way that most of the 
new compounds bear a more or less close relationship 
to the chemical structure of known analgesics. (In the 
powerful ones a tertiary nitrogen is always present, 
ete.) These agents, which are generally far from ran- 
dom choices, are then sent to the biologist for “sereen- 
ing” in animals. There may be some element of chance 
in the fact that two or three fairly active agents are 
pulled out of the twenty or so under test. This “suc- 
cessful” screening may in part be coincidence. We are 
examining the possibility mathematically at the present 
time. Such a matter cannot be settled finally by mathe- 
matics, but the data appear interesting, for there is, 
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indeed, the possibility that as many good agents pro- 
duced by the chemist go down the sink as are pulled 
out of the new lot by present screening procedures. 
Whatever the final outcome may be as far as these 
questions are concerned, certainly animals do have a 
field of usefulness in screening new agents. Also, toxic 
organic effects must first be sought in animals. 

“Natural” (pathological) sources vs. experimental 
(contrived). During work on pain in 1947, we (3) 
were led to postulate that there is a fundamental dif- 
ference in what can be learned in studying “natural” 
pain which arises in a pathological focus (disease or 
trauma are defined here as “natural” cause) from that 
produced experimentally (heat to forehead, pin 
pricks, electric shocks, or heat to teeth, pain deliber- 
ately produced with a tourniquet, and so on). The 
basis for this postulate had its beginning in our at- 
tempts to use the Hardy-Wolff-Goodell technique. 
This involves projecting a measured amount of heat 
onto the skin until pain is produced. We found with 
this method that some thresholds were higher after 
the injection of isotonie sodium chloride solution; 
some were lower after the administration of mor- 
phine; and these discrepancies were common. 

We concluded that, for some reason unknown to us, 
we were not correctly employing the method. An in- 
vestigator with years of experience with the method 
was called in and set to work on the problem. He, 
too, failed. He was completely unable to differentiate 
between 15 mg morphine and 1 ml normal saline, so 
long as he was kept in ignorance of which agent the 
subjects had had. This by no means impugns his hon- 
esty. It is our conviction that ignorance of the ob- 
server, as well as of the subject, is absolute necessary 
in work of this kind. The experimenter’s enthusiasm, 
in whichever direction it exists, for or against, must 
be removed. Failure of such gross differentiation as 
this forced us to conclude that it was useless to look 
with this method for subtleties in pain-relieving power 
—subtleties that might distinguish one nareotie from 
another. 

Inquiry then revealed that our experience was com- 
mon to many other groups, not only to those employ- 
ing the Hardy-Wolff-Goodell method, but also to those 
using the other experimental pain methods as well. 
(We have no wish to single out the Hardy-Wolff- 
Goodell method. It is doubtless as good as most such 
methods. We refer to it particularly because our only 
firsthand experience with experimental pain methods 
was with this one.) Not only has there been failure of 
one man to confirm the work of another with a given 
experimental pain method, but studies of the same 
analgesics by different experimental methods failed to 
check in many instances. There were other disturbing 
problems: For example, it is widely stated by those 
who use experimental pain methods that aspirin has 
no analgesic power! Anyone who has had his tonsils 
out and who has had to chew five grains of aspirin 
before he could swallow his food knows that aspirin 
does have local analgesic power. The man with a head- 
ache, with a toothache, with the pain of arthritis, with 
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wound pain, does not need a learned treatise to tell 
him that aspirin is indeed an analgesic agent, and a 
fairly good one; yet these experimental pain methods 
usually failed to reveal what we all know. This was 
a further significant reason to doubt the validity of 
the premise on which the experimental pain methods 
are based. Our conclusion was supported further by 
the fact that our method of using pain of pathological 
origin can differentiate satisfactorily between aspirin 
and a placebo, or aspirin and morphine. It seems 
likely that the chief field of usefulness for experi- 
mental pain methods may be in animals. 

We (3-5) then set about devising another approach 
to the problem, an approach that included the belief 
that the use of pain of experimental origin in man 
is artificial and is particularly unreliable in this com- 
plex field. Basie reasons for this belief were observa- 
tions (1, 13, 14) that emotion ean block pain, that ex- 
trinsie factors and lack of attention to wounds, as in 
games or during fighting, can block pain (namely, 
removal from the danger of the battlefield to the rela- 
tive safety of the military hospital produces euphoria 
and a disregard for wounds which is very often asso- 
ciated with block of the peculiarly intrinsie experience 
of pain [7]). Finally, there is the widely accepted view 
that the pain experience consists of the pain sensa- 
tion (percept) and the reaction to pain (this involves 
the total concept). Hardy and Wolff have for years 
rightly emphasized these two aspects of the pain 
experience. It is because we so heartily agree with 
them that we believe the use of pain of pathological 
origin is important in the appraisal of analgesic 
power. 

No one who has worked with problems of patho- 
logical pain can doubt the importance in this field of 
the environment, of emotional factors, on the reaction 
to pain. Wikler (15) brought this out in his superb 
review. It requires little imagination to suppose that 
the sickbed of the patient in pain, with its ominous 
threat against his happiness, his security, his very life, 
provides an entirely different milieu (and reaction) 
than the laboratory, with its dispassionate and un- 
emotional atmosphere. This is not to say that anxious 
states cannot be deliberately produced in the labora- 
tory, but they are generally not a part of the experi- 
mental technique for the study of pain, nor do we 
believe they can be as satisfactorily produced there. 

We agree that all pain experience consists of pain 
perception and reaction to pain. However, between 
experimental and pathological pain there are large 
quantitative differences in the role of each component. 
In the pathological pain experience, the contribution 
of reaction to pain (amplified by association path- 
ways) overshadows any differences in the quantities 
of pain sensation, as we have shown. In the experi- 
mental pain experience, the relatively short duration 
of the stimulation and the experimental situation 
make the experience primarily one of pain sensation. 

*In the situations just mentioned, it would be interesting 


to know whether the pain sensation or the reaction to pain 
is blocked ; perhaps one, perhaps both. 
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We do not believe that the pathological pain situatiun 
with all the diffuse associations of illness, disease, and 
pain can be satisfactorily reproduced in the labora- 
tory. The differences in the quality and quantity of 
association between the laboratory situation and the 
hospital bed are so great that the study of either can 
probably apply only slightly to the other. The dis- 
erepancies in results from similar studies by the two 
methods support this hypothesis. Since pain is almost 
always a consequence of disease or pathological 
trauma, the study of pathologic pain seems to us the 
more direct and logical approach to an understanding 
of the pain experience and its relief. 

Thus our premise is that the “strategic animal” 
for the study of pain is man himself in real pain of 
pathological origin. It must stand or fall on its conse- 
quences under further test. 

We are concerned with (a) which method (patho- 
logical or experimental) works; (b) if both work, 
which is better—that is, more widely useful. We are 
concerned with the nature of the evidence that a given 
method works; i.e., does it work if the “unknowns” 
technique is employed, and this includes observer as 
well as subject. We are concerned incidentally, of 
course, with simplicity. A method that can function 
with no apparatus other than a notebook and pencil 
is manifestly more desirable and more broadly useful, 
other things being equal, than one that requires com- 
plex and delicate apparatus which needs calibration 
by a well-trained physicist. 

This matter has been discussed at some length, be- 
cause, so far as I am aware, attention has not pre- 
viously been focused sharply on the question of 
whether the study of therapeutic agents designed to 
relieve subjective responses that customarily arise in 
disease or trauma must be studied there for definitive 
information. If this is true for pain, it may well be 
true for other subjective responses that arise in 
pathology. The breadth of the generalization needs to 
be determined.* 

CONTROLS 


“Unknowns” technique. When subjective effects are 
under study, the experimental requirements are, as 
already mentioned, very different from what they are 
when the effects of drugs can be judged by objective 
signs. Some of the essential requirements for dealing 
with agents that produce subjective changes are these: 
The studies generally must be carried out in man. To 
discover what the subjective response is, questions 
must be asked. It is essential that these be framed 
with care and posed in a neutral manner. Expert 
guidance, if it can be obtained, is of great importance. 
Neutrality can be violated not only by wording, but 
by inflection, by emphasis, by timing of the questions. 
True neutrality cannot be preserved when any active 
participant in the experiment is aware of when an 
agent is tested or what that agent is, and to preserve 
the unknown character of the tests, code numbers 

*At present we are studying antitussive agents under the 


two circumstances ; it will be interesting to see if the data 
obtained in each case differ from the other. 
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must be changed frequently. Investigator’s enthusi- 
asm or bias comes out in subtle ways that are hard 
to detect at the time. It becomes startlingly obvious 
when data, obtained under conditions where the in- 
terrogator or investigator was aware of what the sub- 
ject had, are compared with data obtained when he 
was kept in ignorance. 

Design of the experiment. The escape from preju- 
dice effected by the use of unknewns involves the ad- 
ministration of agents (capsules or solutions) with an 
identical appearance. In one case the substance given 
will be a placebo; in another, a standard of reference 
—for example, in studying analgesics of the narcotic 
class, morphine in standard dose, usually 10 mg/70 kg 
body weight; in still another instance the new agent 
to be tested will be given. A technique of thorough 
randomization is essential. Each agent is sandwiched 
between two doses of another; all three agents are 
bracketed in turn in this way around each other, and 
all in the same patient, if economy of time and effort 
is to be achieved. When the series is large, the need 
for testing all three agents in the same patient is less 
important, but it remains the soundest technique. 
Thus one can control suggestion, inherent or implied, 
the presence of the investigator, practice effect, learn- 
ing, motivation, interest, the subject’s anticipation of 
an unknown medication, his drug history. The ques- 
tion of whether “acute tolerance” (16) develops dur- 
ing the period of study must be examined and ruled 
out or controlled, if present. 

Sound design of the experiment requires that will- 
ing, cooperative, undistracted subjects be used in suffi- 
cient numbers to cancel out normal mood swings 
above and below par. The body’s diurnal temperature 
swings, with their demonstrable effects on perform- 
ance, also require controls. Male subjects are better 
than female, for the menstrual cycle requires trouble- 
some controls. 

The presence of the investigator, as noted above, 
requires the type of controls effected by the use of 
unknowns and the randomization technique. It must 
further be pointed out that constancy of investigator 
or investigating team is essential during any given 
series of experiments. We have found in our own 
work that a sympathetic woman investigator generally 
obtained a higher percentage of pain relief from vari- 
ous medications than a colder, more remote, male. 
Wikler (15) has referred to the same thing. 

The isolation of a true cause-effect relationship® re- 
quires that all the interfering factors mentioned be 
cleared away by the plan of the experiment. Mathe- 
matical validation of any supposed differences is 

5 Lest this appear too precise, it must be understood that 
the “effect” half of the relationship includes the psychic 
modification of the original stimulus. It might be objected 
that, when the drug is given, the patient says he is relieved 
or he is not; the same drug is used. The same is true of the 
placebo ; he is relieved by it or he is not. We are obliged to 
assume that the placebo has at times curative power, not a 
very risky assumption when one stops to consider the very 
nature of the subjective ailments and their sensitivity, both 
ways, to suggestion. Thus the effect side of the relationship 


must include psychic modification of the original stimulus 
and psychic effects produced by therapy. 


Science, Vol. 116 


i 
| 
a 
A 
“4 
ce 
4 
. 


bove, 
se of 
must 
zator 
ziven 

own 
rally 
vari- 
male. 


re- 
ed be 
fathe- 
es is 


d that 
wsychic 
»jected 
elieved 
of the 
iged to 
not a 
e very 
y, both 
jonship 
imulus 


ol. 116 


essential. Without facing up to these needs many lab- 
oratory investigators, not to mention clinical investi- 
gators, have for years attempted to work in this com- 
plex field with only the slightest acknowledgment, if 
any, of the necessary controls. Acknowledgment of the 
requirements of work with the subjective response to 
drugs constitutes a first step. It will, in giving orienta- 
tion, help to clarify the problem. 

The special problem of “placebo reactors.” For 
many years, perhaps for centuries, it has been widely 
recognized that certain individuals with subjective 
complaints will react favorably to—indeed be cured 
by—placebos. Far too often, in our judgment, it has 
been supposed that those who were healed by placebos 
were either malingerers or neuroties. We firmly be- 
lieve that placebos can cure in some eases, that they 
ean block pain in normal individuals, for instance. 
Acceptance of this as fact still leaves a considerable 
problem. 

Individuals who are relieved by placebos we call 
“placebo reactors.” The problem they pose is this: We 
are interested in studying the pharmacology of a new 
drug. We try it out on a group of patients; a third 
to a half of this group will be relieved of their symp- 
toms by a placebo; they react favorably to the syringe 
regardless of what it contains. Thus they dilute the 
significant data derived from the other half or two 
thirds of the group that react only to the drug con- 
tained in the syringe. We are not, in studying a new 
drug, interested in the pharmacology of syringes; we 
are nonetheless obliged to take into account the placebo 
reactors; we must screen them out if we are to get an 
aceurate account of what the drug itself does. This 
ean be done (17, 18). We are doing it with use of two- 
by-two tables. It is of great importance in the study 
of the subjective effects of drugs. 


SumMary OF ESTABLISHED PRINCIPLES AND 
PRACTICES 


The principles and practices that have been estab- 
lished are few, and in several instances they may 
seem obvious to the casual observer. That they have 
not been obvious to the majority of individuals work- 
ing with subjective responses can be demonstrated by 
examining reports of investigations in this field. In 
summary, here are the principles and beliefs involved 
and the unquestionable essentials for most work of 
this kind. 

a) Subjective responses are the resultant of the 
action of the original stimulus and the psychic modi- 
fication of that stimulus. 

b) Man is the essential experimental subject for a 
definitive answer to questions in this field, and men 
are easier to work with than women, for with men the 
controls are simpler. 

c) The investigating staff is constant during any 
given series of experiments. 

d) The “unknowns” technique is employed through- 
out. The agents tested and the time they are tested 
are unknown not only to the subjects but to the ob- 
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servers as well. This requires the use of placebos, also 
as unknowns. 

e) When a new agent is to be compared with the 
agents of past experience, and this is nearly always 
the ease, a standard of reference is required (mor- 
phine in standardized dosage is used as the standard 
for analgesies, ete.). 

f) Randomization of new agent, placebo, and a 
standard of reference is essential. 

g) Significant comparisons of side actions of agents 
ean be made only on the basis of doses of equal 
strength in terms of their primary therapeutic effect. 

h) Mathematical validation of supposed difference 
in effectiveness of the two agents is necessary. 

i) The subjective effects of drugs can be quantified 
accurately and rapidly only when placebo reactors are 
sereened out. 


MaTTers FOR FurTHER Stupy 

The following unproved “principles” can be indi- 
eated as questions as well as any other way. There will 
be partisans for and against each. A good deal of evi- 
dence, not yet conclusive, ean be marshaled to give an 
answer to each question. 

a) Can the intensity of any of the subjective re- 
sponses referred to here be satisfactorily quantified? 
If it can be, which factors predominate in influencing 
intensity: the original stimulus, the reaction to it 
(psychic modification), or both? 

b) Can one generalize that maximum subjective 
effects are produced rather early by the effective 
agents and that no real increase in effect is produced 
by increased dosage? (Example: morphine produces 
nearly its maximum pain-relieving effect at about the 
8-mg dose. The dose-effect curve breaks sharply at this 
point. Larger doses will, at great risk, produce anes- 
thesia and unconsciousness, but these effects are out- 
side of analgesia.) We are checking this for cough, 
for sleep, for euphoria. 

c) What is the usefulness of animals for the study 
of subjective responses, except as screens for organic 
toxicity? The question of the validity of animal sereen- 
ing methods has enormous importance to manufac- 
turers. 

d) What is the place of subjective responses that 
are produced experimentally as opposed to those that 
arise in pathology? We must determine whether, as 
seems likely from a study of pain, subjective responses 
arising in disease are mandatory for all studies that 
deal with the therapy of the subjective response. We 
do not yet know how inclusive this requirement is. 


CONCLUSIONS 

We have shown what conditions are necessary for 
proper evaluation of a number of drugs, the thera- 
peutic effects of which are subjective, and we agree 
they are complex and exasperatingly time-consuming. 
We wish it were not so annoying as it is to fulfill 
the necessary conditions. 

Tedious as these conditions are, we insist that they 
are not more costly than the empirical method and are 
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actually far less so. They do permit accurate results 
to be arrived at more rapidly than is true of the old- 
fashioned method of simply distributing drugs to 
practically everybody and gradually, by trial and 
error, arriving in decades or centuries at an approxi- 
mation of the truth. 

To take an example, after all the centuries morphine 
(or opium) has been used, “common sense” in this 
country has arrived at a dose that is twice as large 
(15 mg) as the one that gives essentially the maximum 
pain relief (8 mg). It is true that in the common-sense 
method the cost of the evaluation is borne not by the 
manufacturer but by the public. It is also true that in 
the case of morphine (opium) the correct result was 
approximated in hundreds of years, and the conelu- 
sion is about 100 per cent off. I believe we can and 
should do better than this. 

There is a great field for study here, but it is a 
field where there are many obstacles: legalistiecs to 
hamper the investigator; ignorance of the relation- 
ships between chemical constitution and biological 
action to slow him down; chance or coincidence to be 
foreed into the open only by intricate and laborious 


statistical methods. Painstaking and tedious work is 
necessary. It is a costly field, but one that promises to 
yield on cultivation an astonishingly rich harvest. 
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News and Notes 


Scientists in the News 


Frank Aydelotte, for 35 years American secretary to 
the Rhodes Scholarships, will retire Jan. 1. Courtney 
C, Smith, assistant professor of English at Princeton 
University, will sueceed Dr. Aydelotte. A former 
Rhodes scholar, Dr. Aydelotte has worked closely with 
the Rhodes scholarship system and the Oxford plan 
of education in addition to his duties first as presi- 
dent of Swarthmore College and then with the In- 
stitute for Advanced Study. In addition to his duties 
as American secretary, Dr. Aydelotte, a former editor 
of the American Oxonian, has been president of the 
Association of American Rhodes Scholars since 1930 
and was re-elected last May. 


Brian Blades, professor of surgery at the George 
Washington University of Medicine, is principal 
investigator on four projects supported by grants 
totaling $27,099. A grant of $6606 has been received 
from the U. 8. Army Surgeon General’s office to 
permit studies on factors of safety in intra-arterial 
transfusions. Dr. Blades will be assisted by Howard 
Pierpont, director of the Surgical Research Labora- 
tory of the School of Medicine. A grant of $11,005 
from the USPHS will be used for research in the 
restoration of blood vessels injured by disease or a 
wound. Other investigators on this project are Wil- 
liam S. McCune, associate clinical professor of sur- 
gery, and Dr. Pierpont. Another USPHS grant of 
$10,249 will permit research in reconstruction of the 
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aortic arch through surgery and the use of grafts or 
synthetic materials, and a grant of $9239 from the 
Veterans Administration will further studies of liver 
circulation. 


Kenneth A. Clendenning has been appointed re- 
search plant physiologist on the staff of the Charles 
F. Kettering Foundation for the Study of Chloro- 
phyll and Photosynthesis at Antioch College. Dr. 
Clendenning was formerly head of the Plant Science 
Section, Division of Applied Biology, National Re- 
search Laboratories, Ottawa. 


Paul L. Copeland, acting chairman of the Physics 
Department at Illinois Institute of Technology, has 
been appointed chairman. He has been at the in- 
stitute since 1937. 


William L. Doyle has joined the staff of the Re- 
search Institute of Temple University in the capacity 
of full-time research scientist in high temperature 
work, An expanding program is planned in this field 
under an Office of Naval Research project. Mr. 
Doyle has been consultant at the Research Institute 
since last January. He was formerly in charge of 
rocket development at Ohio State University and 
worked with North American Aviation on liquid 
rocket fuel development. 


John Fletcher, a specialist in varnishes and syn- 
thetic resins, has joined the staff of National Research 
Corporation, Cambridge, Mass. Mr. Fletcher will 
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work with protective coatings used in the vacuum 
metallizing process. He was formerly associated with 
Arthur D. Little, Ine. 


Paul W. Kinney has been named director of product 
information for J. T. Baker Chemical Co. For the 
past eight years Mr. Kinney has been with General 
Aniline & Film Corporation as senior research chem- 
ist and engineer in the product development depart- 
ment. 


H. B. Klevens, of the University of Minnesota, has 
been spending the past year in Paris as a Fulbright 
advanced research scholar. He will present a series 
of lectures at a number of laboratories in England, 
Holland, Denmark, and Sweden before returning to 
the U. S. this fall. 


Granvil C. Kyker, professor and head of the De- 
partment of Biochemistry and Nutrition, School of 
Medicine, University of Puerto Rico, has been ap- 
pointed principal scientist of the Medical Division, 
Oak Ridge Institute of Nuclear Studies. Dr. Kyker 
succeeds H. D. Bruner, who left Oak Ridge July 1 to 
become professor and chairman of the Department of 
Physiology, Emory University Medical School. 


G. Allen Mail, entomologist, CDC Vector Control 
and Investigations, U. S. Public Health Service, as- 
signed to Charleston, W. Va., has been transferred 
to the Water Projects Section, Mitchell Field Sta- 
tion, Mitchell, Neb. 


John B. Miles has been named textile development 
engineer for the Research and Development Depart- 
ment of the Chemstrand Corporation. Dr. Miles was 
assistant secretary and technical director for Del- 
aware Research and Development Corporation, New 
Castle, following 21 years im research and develop- 
ment of nylon for Du Pont. 


Jesse D. Perkinson, Jr., senior scientist in the Medi- 
eal Division of the Oak Ridge Institute of Nuclear 
Studies, has joined the staff of the University of Ten- 
nessee Medical Units in Memphis, where he will be 
an associate professor in the Department of Biochem- 
istry. Dr. Perkinson was an assistant professor of 
biology at the University of Georgia before joining 
the staff at Oak Ridge. 


Samuel Soskin is resigning as director of the Medi- 
eal Research Institute of Michael Reese Hospital, 
Chieago, and as dean of the hospital’s postgraduate 
school Sept. 1, to enter private practice in his 
specialty (diabetes and other metabolic and endo- 
erine disorders) in the Los Angeles area. He has 
been a staff member of the hospital since 1929, when 
he was appointed director of metabolic and endocrine 
research. From 1943 to 1950 Dr. Soskin served as 
medical director of the institution. He will continue as 
editor-in-chief of Metabolism, and will devote time to 
research and teaching as well as to his practice. 


Kurt G. Stern, Polytechnic Institute of Brooklyn, 
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lectured on Physical-Chemical Studies on Nueleie 
Acids and Nueleoproteins before the Société de 
Chimie Biologique in Paris on July 8. Following 
his address he was presented with the society’s Pas- 
teur Medal. 


Parker D. Trask, research engineer in the Depart- 
ment of Engineering on the Berkeley campus of the 
University of California, has left for South America, 
where he will conduct an important geological en- 
gineering investigation for the Peruvian government. 
Peru is planning a large-scale water resources de- 
velopment program, and Dr. Trask has been asked to 
head a mission to make a general appraisal of the 
possibilities and problems of the proposed project. 
Dr. Trask will establish headquarters in Lima, and 
expects to be on leave from the university for three 
months. 


Vincent Brian Wigglesworth, reader in entomology 
and director of the Agricultural Research Council 
Unit of Inseet Physiology at Cambridge, has been 
appointed Quick professor of biology in the univer- 
sity. Professor Wigglesworth was a member of the 
staff of the Department of Entomology in the London 
School of Hygiene and Tropical Medicine during 
1926-44. 

Israel Zelitch has joined the Department of Bio- 
chemistry, and Harry T. Stinson, Jr., is the newest 
staff member of the Genetics Department, of the 
Connecticut Agricultural Experiment Station. Dr. 
Zelitch has been at New York University, where he 
worked for a year on a National Research Council 
fellowship under the direction of Severo Ochoa. At 
the Connecticut station, he will conduct research on 
the enzyme systems of leaves. Dr. Zelitch’s appoint- 
ment fills the vaeaney left by the resignation of 
Chester Hargreaves, Jr., who has accepted a post at 
Yale. Dr. Stinson was a member of the staff of the 
Department of Botany at the College of William and 
Mary. His field is eytogeneties, and he will continue 
his research in this field, with particular attention to 
cytoplasmic inheritance. 


Education 


The University of Kansas has promoted Henry 8S. 
Fitch from assistant professor of zoology to pro- 
fessor and superintendent of the Natural History 
Reservation. Harrison B. Tordoff has been promoted 
to assistant professor of zoology and assistant ecura- 
tor in ornithology in the Museum of Natural History. 


Manchester University, England, will be given a 
new steerable radio telescope, at an estimated cost 
of £336,000 to be shared by the Nuffield Foundation 
and the Department of Scientifie and Industrial Re- 
search. The instrument, which will not be ready for 
use until 1956, will be installed at the Jodrell Bank 
experimental station in Cheshire, and will be operated 
under the direction of A. C. B. Lovell, professor 
of radio astronomy at Manchester. The radio tele- 
seope will be 300 feet in height, the diameter of the 
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paraboloid aerial will be 250 feet, and the rotating 
platform will have a diameter of 310 feet. Its princi- 
pal use will be to continue studying galactic and 
extragalactic radio emissions. 


The National Association of Radio Broadcasters 
will administer a fund of $80,000, made available 
by the Fund for Adult Education to provide grants- 
in-aid to educational institutions for instructive radio 
and television programs. All projects must be in the 
field of adult education and must be completed within 
12 months from date of approval. Under the terms 
of the grants, not more than $7000 will be allocated to 
a radio project, and not more than $9000 to a tele- 
vision project. Institutions having recognized radio 
and television production centers may apply not later 
than Sept. 15 to Seymour N. Siegel, NARB presi- 
dent, 119 Gregory Hall, University of Illinois, Urbana. 


New head of the Department of Physiology at the 
University of Oregon Medical School, is John M. 
Brookhart, professor of physiology. He replaces 
William B. Youmans, who has accepted a similar 
position at the University of Wisconsin Medical 
School. William D. Blake, of Yale, has been ap- 
pointed associate professor of physiology at Oregon. 


The University of Texas Medical Branch, Galveston, 
has organized curricula in medical services under the 
direction of George Crosby. The courses will include 
clinical laboratory and radiation technology, physical 
and occupational therapy, medical record librarian- 
ship, case work, and illustration, clinical psychology, 
and hospital administration. E. 8. McLarty has been 
appointed director of the General Practice Precep- 
torial Program, which is being made available to 
fourth-year medical students. Raphael Mendez, di- 
rector of the Pharmacology Laboratories of the 
Cardiology Institute, Mexico City, has been appointed 
lecturer in the Department of Pharmacology and 
Toxicology, and Patrick Romanell, of Wells College, 
has been appointed professor of the philosophy and 
ethies of medicine and public health. 


Grants and Fellowships 


The Arthritis and Rheumatism Foundation, 23 W. 
45th St., New York 36, is offering research fellow- 
ships on both pre- and postdoctoral levels, ranging 
from $1500 to $3000 and $3000 to $6000, respectively. 
Deadline for applications is Nov. 1; awards will be 
made by Feb. 15. 


The Committee on Growth of the National Research 
Council, acting for the American Cancer Society, is 
accepting applications for grants in support of cancer 
research. Applications for new grants received before 
Oct. 1 will be acted upon during the winter and will 
become effective July 1. Investigators now receiving 
support will be notified individually regarding ap- 
plications for renewal. The research program. in- 
cludes, in addition to clinical investigations on cancer, 
fundamental studies in cellular physiology, morpho- 
genesis, genetics, virology, biochemistry, metabolism, 
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nutrition, cytochemistry, physics, radiobiology, 
chemotherapy, endocrinology, and environmental can- 
cer. Approximately 250 grants, totaling about $1,- 
700,000, were awarded last year, and a program of 
similar magnitude is contemplated for the coming 
year. Applications and additional information may 
be obtained from the committee’s executive secretary, 
2101 Constitution Ave., N.W., Washington 25, D. C. 


Fulbright Awards for the academic year 1953-54 
in Europe, the Near East, Japan, Pakistan, and the 
Union of South Africa have been announced by the 
Conference Board of Associated Research Councils, 
Committee on International Exchange of Persons, 
2101 Constitution Ave., N.W., Washington 25, D. C. 
Applications must be postmarked no later than Oct. 
15. A Fulbright Agreement was signed with Germany 
on July 18, and it is possible that awards will be 
offered for the coming year. 


Applications for Life Insurance Medical Research 
Fund postdoctoral research fellowships will be re- 
ceived by the scientific director of the fund until 
Oct. 31. Preference will be given to those who wish 
to work on cardiovascular function and disease, and 
stipends vary from $3300 to $4500. Grants to in- 
stitutions in aid of physiological, biochemical, and 
other basic research in cardiovascular problems, as 
well as for clinical investigations, will be available 
until Nov. 15. Address of the fund is 2 E. 103rd St., 
New York 29. 


In the Laboratories 


The new $2,000,000 Biochemistry and Virus Labo- 
ratory of the University of California on the Berkeley 
campus will be opened with elaborate ceremonies 
Oct. 9-11. Conducted tours of the laboratory will 
be available Oct. 9 and 11; a symposium on bio- 
chemistry and viruses will be held Oct. 10, at which 
the speakers will include Wendell Griffiths, D. P. 
Link, V. du Vigneaud, Detlev W. Bronk, W. C. Rose, 
Louis 0. Kunkel, T. M. Rivers, Maleolm Merrill, 
Herald Cox, and K. F. Meyer. At a dinner meeting 
Oct. 10, Dr. Bronk, Alan Waterman, and MacFarlane 
Burnet (Hall Institute, Australia) will speak. Open- 
ing of the Emil Fischer Library and celebration of the 
hundredth anniversary of Fischer’s birth will oeeur 
Oct. 9, with Dr. du Vigneaud, H. 0. L. Fischer, and 
W. M. Stanley participating. A Pacific Slope Re- 
gional Biochemical Conference is being planned by 
D. M. Greenberg for Oct. 11. 


Los Alamos Scientific Laboratory has added the 
following physicists to its staff: John W. Bond, Jr., 
John B. Cladis, Walter R. Kane, Ronald K. Smith, 
and Thomas M. Putnam, Jr. Edward C. Rightley, 
mechanical engineer, Lawrence R. Sitney, chemist, 
and John W. McDonald, technical writer, have also 
joined the laboratory staff. 


Pfizer Inter-American, S. A., a new subsidiary of 
Chas. Pfizer & Co., will process and distribute anti- 
biotics and other pharmaceutical products in Brazil. 
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Headquarters will be in Rio de Janeiro, and the pro- 
cessing plant in S.o Paulo. 


S. David Bailey has been appointed chief of the 
Pioneering Research Division of the Quartermaster 
Research & Development Laboratories. He replaces 
Ralph G. H. Siu, who will continue as associate 
technical director, Research and Development Divi- 
sion, Office of the Quartermaster General. William 
H. Stahl has been promoted to head of the Analyti- 
eal Section, Chemistry Laboratory Branch, and Gail 
L. Miller, of the Institute for Cancer Research in 
Philadelphia, will become head of the Biochemistry 
Research Laboratory. 


Meetings and Elections 


The American Fern Society has scheduled a field 
trip to begin Sept. 2 in Vermont and end at Ithaca, 
N. Y., in time for the AIBS meetings. Ralph C. 
Benedict, Pilot Knob, N. Y., is general chairman, 
and Robert Clausen and Harold G. Rugg are in 
charge of various parts of the trip. Additional visitors 
who can provide their own transportation will be 
welcome. 


The fall meeting of the American Physiological 
Society will be held on the campus of Tulane Uni- 
versity and in the Louisiana State University School 
of Medicine, Sept. 4-6. For further information, 
address H. S. Mayerson, Department of Physiology, 
Tulane. 


The morning session of the annual Calorimetry 
Conference, to be held at the National Bureau of 
Standards Sept. 20, will include discussions by D. H. 
Andrews, W. DeSorbo, H. L. Finke, J. A. Morrison, 
G. B. Guthrie, Jr., Donald D. Wagman, and T. B. 
Douglas. Afternoon diseussions will be led by George 
S. Parks and Kenneth Manchester, W. N. Hubbard, 
D. J. Berets, E. F. Westrum, Jr., J. F. Masi, Guy 
Waddington, D. C. Ginnings, and W. DeSorbo. Tours 
of the NBS calorimetry laboratories have been ar- 
ranged for Sept. 19. Information about the meeting, 
which is open to all interested persons, may be ob- 
tained from E. J. Prosen, of NBS. 


At one of the sessions of AAAS Section H in 
Philadelphia last December it was agreed that some 
simple organization might be formed to bring to- 
gether American scholars who are interested in the 
diverse aspects of the archaeology of the Old World. 
To explore the possibilities, a Committee for Old 
World Archaeology, appointed by five organizations, 
was formed, as follows: Jotham Johnson (Archaeo- 
logical Institute of America); Bruce Howe (Ameri- 
ean School of Prehistoric Research); Richard K. 
Beardsley (Section H) ; Robert J. Braidwood (Ameri- 
ean School of Oriental Research); Lauriston Ward 
(American Anthropological Association), chairman. 
The first meetine was held in July, and a statement 
of proposed plans will later be mailed to interested 
persons. The committee will welcome suggestions, 
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which may be addressed to any member or to Lauris- 
ton Ward, Peabody Museum, Harvard University. 


The program of the Institute of Mathematical Sta- 
tistics, which will meet at Michigan State College 
Sept. 2-5, will inelude diseussions of cloud seeding 
and evaluation of the results, cosponsored by the 
American Meteorological Society and the American 
Geophysical Union. The Econometric Society will 
cosponsor a program on Recent Developments in 
Measurement in the Social Sciences and Comparison 
of Experiments. In addition to invited papers, sessions 
will be held on Stochastic Phenomena in Medicine, 
Distribution of Quadratic Forms, and Recent De- 
velopments in Estimation and Hypothesis Testing in 
the Nonparametric Case. 


The Instrument Society of America will hold its 
seventh national conference in Cleveland, Ohio, Sept. 
8-12. More than 60 sessions will be held, under the 
auspices of ISA and other societies, including the 
American Society of Mechanical Engineers, Institute 
of Radio Engineers, American Institute of Electrical 
Engineers, and the American Institute of Physies. 
Among the subjects to be diseussed are instrumenta- 
tion for testing, and medical, aeronautical, geophys- 
ical, meteorological, and radiation instrumentation. 
Complete advance programs may be obtained from the 
society at 1319 Allegheny Ave., Pittsburgh 33, Pa. 


The secretary general of the sixth International 
Grassland Congress, to be held at Pennsylvania State 
College Aug. 17-23, is Will M. Myers, chief of the 
Division of Agronomy and Plant Genetics, Univer- 
sity of Minnesota. Until July 1 Dr. Myers was di- 
rector of Field Crops Research, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, USDA, 
and for the past year and a half he has been serving 
as deputy to P. V. Cardon, USDA, who has been 
coordinating preparations for the congress. Deputy 
secretaries general will be Herbert R. Albrecht, Wil- 
liam R. Chapline, and Clarke L. Willard. 


A conference and exhibition, sponsored by the 
Royal Swedish Academy of Engineering Sciences and 
the Association of Technical Physicists, on instru- 
ments and measures, will be held in Stockholm Sept. 
22-25 and Sept. 23-30, respectively. Participation 
is not yet known, but only those U. S. firms with local 
representatives are expected to exhibit. German in- 
strument firms will be well represented, but there 
is a simultaneous exhibition in Germany, which will 
somewhat reduce their effort. The secretary of the 
conference is Yngve Axner, Kungl. Tekniska Hégs- 
kolen, Stockholm 70, and the exhibition is being 
organized by St. Erika Miissan, A. B., Lidingéviigen, 
Stockholm 26, under the supervision of B. R. Hult. 


A Symposium on Phosphorus in Crop Production 
will be held at the University of Illinois Aug. 26-28. 
Sponsors are the university, the National Soil Ferti- 
lizer Committee, the American Society of Agronomy, 
and the Soil Science Society of America. 
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Technical Papers 


Some Pharmacologic Characteristics of 
Isonicotinyl Hydrazide (Pyricidin®), 
A New Antituberculosis Drug 


John F. Reinhard, Eugene T. Kimura, 
and Rubin J. Schachter* 


Department of Pharmacology, Research Laboratories, 
Nepera Chemical Company, Inc., Yonkers, New York 


Recent reports that heterocyclic thiosemicarbazone 
derivatives are effective in the treatment of experi- 
mental tuberculosis (1, 2) have stimulated the search 
for superior drugs. This search (3) has led to the 
synthesis of isonicotinyl hydrazide (Pyricidin®).? 
The compound is not new, having originally been 
synthesized 40 years ago (4). Only recently, however, 
it has been reported to be markedly effective in the 
treatment of both experimental (5) and human tuber- 
culosis (6). It is of interest, therefore, to present in 
this preliminary report our findings on the pharma- 
cology of isonicotinyl hydrazide. 

Acute toxicity: The acute oral, intraperitoneal, 
and intravenous toxicity of isonicotinyl hydrazide 
was determined in 17—22-g male albino mice (CF-1 
strain); oral and intraperitoneal toxicity was deter- 
mined in 150-200-g male rats (CF), and in 300- 
400-g male guinea pigs (CF). Toxie signs consisted 
of spasmodic tremors, salivation, convulsions, terminal 
tetanic spasm, and respiratory arrest. Immediate post- 
mortem examination revealed actively beating auricles, 
and in some instances, ventricles. There were no gross 
abnormalities. The LD,,s were computed graphically 
(7) and are expressed as mg/kg, orally (p. 0.), intra- 
peritoneally (i. p.) and intravenously (i. v.) : Mouse: 
LD 5» p. 0., 205; i. p., 159; i. v., 150. Rat: p. o., 650, 
i. p., 380. Guinea pig: p. 0., 280; i. p., 200. The limits 
of error, based on 10-20 animals/dose point, were 
generally less than +10%. The results indicate that 
isonicotinyl hydrazide had relatively low acute toxicity 
in all three species. It will be noted that the drug was 
distinctly less toxic in the rat than in the mouse or 
guinea pig. It is of interest that the oral LD,, in the 
rat was nearly twice the parenteral value. In the 
mouse and guinea pig, however, the oral and paren- 
teral values were nearly the same. This finding may 
be interpreted as indicating that isonicotinyl hydra- 
zide was rapidly absorbed from the intestinal tract 
in the latter species. The reduced toxicity in the rat 
may be attributable to a slower rate of absorption. 
In addition to the studies in small animals, isonico- 
tinyl hydrazide was injected intravenously into unan- 
esthetized mongrel dogs in large dosage (25 mg/kg). 
Except for salivation, the animals appeared normal. 

1 We are indebted to Bernard J. Searle, Jane 8. Schaill, and 
Christine Russo for valuable technical assistance. 


2 Pyricidin® is a registered trademark of the Nepera Chem- 
ieal Co., Ine. 
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Blood pressure, respiration, and intestinal motility : 
Mongrel dogs were anesthetized with pentobarbital, 
and blood pressure, respiration, and intestinal move- 
ments were recorded kymographically. None of these 
functions was affected following the intravenous in- 
jection of isonicotinyl hydrazide in single doses of up 
to 100 mg/kg, or in multiple doses totaling 146 
mg/kg. 

Isolated tissues (ileum and uterus) : Isolated guinea 
pig ilea and uteri were suspended in a 100-ml bath 
of oxygenated physiologic solution and attached to 
levers for kymographie recording of spontaneous 
movements. Isonicotinyl hydrazide produced no per- 
ceptible change in the normal functioning of these 
tissues at concentrations as high as 100 ng/ml bath 
fluid. (Heart) : The isolated guinea pig, rat, and rabbit 
heart was attached by an aortic cannula to a modified 
Langendorff apparatus for coronary perfusion at 37° 
C under constant pressure. Ventricular movements 
were recorded kymographically. Aqueous solutions of 
isonicotinyl hydrazide (2.5, 5.0, 10.0, and 100.0 ug) 
injected into the perfusion system immediately proxi- 
mal to the cannula had no effect on the rate and am- 
plitude of ventricular contractions or on the coronary 
perfusion rate. 

Irritation (cilia): The action of isonicotinyl hydra- 
zide on mammalian cilia was studied by means of a 
method developed in these laboratories (8). The pro- 
cedure, in brief, consisted of sectioning the rat trachea 
into rings which were then immersed in Locke-Ringer 
solution containing isonicotinyl hydrazide. Loss of 
ciliary motility and the formation of “globoid bodies” 
were taken as end points. The results indicate that 
isonicotinyl] hydrazide had no effect on tracheal cilia 
at concentrations as high as 10%. (Gastric mucosa) : 
We were able to demonstrate that isonicotinyl hydra- 
zide produced no observable gastric irritation in the 
rat at high dosage (200 mg/kg, as a 10% solution). 
In these studies the drug was introduced retrograde 
through the duodenum into the gastric lumen. Liga- 
tures were then placed at the cardiac and pyloric 
orifices, and, after 1 hr, the animals were sacrificed 
and the stomachs removed and examined grossly. Con- 
trol rats, pretreated with physiologic saline, were sub- 
jected to the same operative procedure. The gastric 
mucosa obtained from rats pretreated with 10% iso- 
nicotinyl hydrazide or physiologic saline appeared 
normal and were indistinguishable. It is noteworthy 
that isonicotinyl hydrazide, unlike many of the earlier 
agents employed in the chemotherapy of tuberculosis, 
has striking water solubility, and that the pH of even 
concentrated solutions is well within the physiologic 
range. 

Antidotes: Graded doses of phenobarbital and 
chloral hydrate were administered orally to groups 
of 10 male albino mice (CF-1, 17-22 g). Thirty min 
later, a lethal dose (2x LD,.) of isonicotinyl hydra- 
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zide was injected intraperitoneally into the pretreated 
and also into nonpretreated (control) mice, and the 
number of surviving animals was recorded after 24 hr. 
The doses protecting 50% of the animals (ED,,) 
were: chloral hydrate, 650 mg/kg; phenobarbital, 61 
mg/kg. The therapeutic indices (LD;./ED;,.) were 
1.7 and 5.3, respectively. It is clear that both drugs 
conferred protection but, because of its favorable 
therapeutic index, phenobarbital was preferred. 
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Absorption of Nutrients by Stems and 
Branches of Woody Plants* 


H. B. Tukey, R. L. Ticknor, 
O. N. Hinsvark, and S. H. Wittwer 


Department of Horticulture, 
Michigan State College, East Lansing 


Although roots are the principal nutrient absorb- 
ing parts or organs of plants, it has been shown that 
foliage is also capable of absorption (1-3). Deficien- 
cies of magnesium have been corrected by foliar ap- 
plications of Epsom salts (4, 5), proper nitrogen lev- 
els in fruit trees have been maintained by foliage 
sprays of urea (6), and as much as 7% of the phos- 
phorus requirement of developing fruits of young 
tomato plants has been supplied through a single ap- 
plication to the foliage (7). The question naturally 
arises as to the absorption of nutrients by stems and 
branches. 

Radioactive isotopes lend themselves well to such 
studies. K*? as potassium carbonate applied in a 
6-in. band of cotton gauze around dormant branches 
of bearing apple trees (Malus domestica var. R. I. 
Greening) in midwinter (February) was detected 24 
hr later in both the phloem and the xylem 18 in. above 
the point of application and 18 in. below, although the 
air temperature was below freezing during the period 
and reached a minimum of -3° F. Radiopotassium 
was detected likewise in branches rising vertically 
from horizontal branches of apple trees to which it 
was applied. With the Elberta variety of peach 
(Prunus persica) activity was detected within 48 hr 

1This work was supported by a grant from the Atomic 
Energy Commission, Biological and Medical Division, Con- 


tract AT(11-1)-159. Journal Article 1372, Michigan State 
Agricultural Experiment Station. 
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in dormant branches of bearing trees both 6 in. be- 
yond and 6 in. below the point of application. 

Potted dormant 2-year-old trees of the McIntosh 
apple and the Elberta peach were treated with P** 
o-phosphorie acid in a band 2 in. wide on the bark 6 
in. above the soil and placed in the greenhouse at 
70° F. Radiophosphorus was detected within 28 hr, 
not only in the stem above the point of application 
but in the roots as well. 

Finally, measurements were made of urea hydroly- 
sis from applications of C** urea made to the branches 
in full leaf of apple, peach, and cherry (Prunus cer- 
sus var. Montmorency). Plants were placed in a 
chamber in the dark, and the atmosphere was cir- 
culated at a slow rate in a closed system containing 
a Geiger-Muller counter and a continuous recorder, 
as described by Hinsvark, Wittwer, and Tukey (8). 
Applications were made to leaves, to the bark of 
branches from which’ leaves had been removed, and 
to the bark of branches from which leaves had not 
been removed. 

The data are given in Table 1 as enzymatic rate con- 
stants (zero order) derived from the initial slopes of 
the activity time curves. Hydrolysis of urea occurred 
in all eases following bark applications. The rate of 
hydrolysis varied with the parts and condition of the 
plant treated. Most rapid hydrolysis oceurred when 
urea was applied to the bark of branches in full leaf, 
followed by application to a comparable leaf surface 
on a newly developed leaf, and the slowest rate of 
hydrolysis occurred when the urea was applied to 
the bark of branches from which the leaves had been 
removed. Activity of the bark and leaves of the apple 
appears to be approximately three times that of the 
peach. 


TABLE 1 


EnzyMATic Rate CONSTANTS (ZERO ORDER) DERIVED 
FROM THE INITIAL ACTIVITY-TIME OF THE HyYDROLY- 
sis or C“ UREA, APPLIED TO THE BARK AND 
LEAVES SEPARATELY OF APPLE, CHERRY, 

AND PEACH TREES 


Rate constants 


Point of application (Counts/hr) 


Apple Cherry Peach 


Leaves 42 15 15 
Bark, leaves removed 30 10 8 
Bark, leaves not removed 130 32 20 


To determine the concentration of nutrients that 
could be applied to dormant trees without visible in- 
jury, applications were made of calcium chloride, 
o-phosphorie acid, potassium nitrate, and urea in 2, 
4, 8, 16, and 32% solutions and slurries to 2-year-old 
McIntosh apple trees and l-year-old Montmorency 
cherry trees. Injury in the form of bud killing and 
delayed bud start resulted from concentrations greater 
than 8% calcium chloride, o-phosphorie acid, and 
urea. On the other hand, no injury to dormant trees 
was observed from potassium nitrate at any of the 
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concentrations used. Also, no injury was observed fol- 
lowing urea applications to young apple and cherry 
trees that had just begun growth. This observation is 
of interest in connection with the data for the hydroly- 
sis of urea given in Table 1 showing greater hydro- 
lysis following bark application to branches with 
leaves than to branches without leaves. 

The surface area of trunk, branches, and twigs of 
dormant trees and the quantity of nutrients that were 
retained from bark applications were found to be ap- 
preciable. Thus the surface area of a 3-year-old MecIn- 
tosh tree was found to be 551 em?, and that of a 
25-year-old MeIntosh tree, 86 m*. The quantity of 
material in the form of urea, for example, which was 
retained when applied at 32% concentration was de- 
termined at .79 g for a 3-year-old apple tree and 
1364.0 g for a 25-year-old apple tree. 

It would appear from these data that so-called 
“foliage feeding” must take into consideration other 
portions of the plant such as trunk, branches, and 
shoots as well as foliage. It may be recalled that 
among the first field applications of commercial nitrog- 
enous fertilizers to fruit trees were sprays to dor- 
mant trees (9): and that old horticultural practices 
included coating trunks and branches of fruit trees 
and vines with various manurial and mineral sub- 
stances (10). 
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The Activity of a-Amylase as Determined 
by Adsorption Indicators 


Benjamin Carroll and John W. Van Dyk* 


Newark Colleges of Rutgers University, 
Newark, New Jersey 


It has been previously shown that the activity of a 
proteolytic enzyme may be indicated by the loss of 
binding capacity of the protein substrate for simple 
dyestuffs (1). This note presents initial results to show 
that dextrinogenic activity may be determined in a 
similar manner. The method for determining the ac- 

1The authors wish to express their gratitude to the Re- 


search Corporation and to the Rutgers Research Council for 
the financial support that made this work possible. 
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tivity of hydrolytic enzymes may be considered a gen- 
eral one. In brief, the method consists of selecting a 
dye which undergoes a spectral change when it is ad- 
sorbed by the substrate. As the substrate is hydrolyzed, 
its affinity for the bound dye is altered. Usually the 
fragments of hydrolysis have a smaller binding e¢a- 
pacity for the dye, and thus the system reverts to the 
absorption spectrum for the dye in the absence of the 
substrate. 

The familiar starch-iodine color used in the deter- 
mination of dextrinogenic activity may be viewed as 
an application of an adsorption indicator. The use of 
dyestuffs in place of iodine, however, offers an addi- 
tional approach to the study of the a-amylases. 

It is generally accepted that a chain length of about 
10 glucose units is required for a red color with iodine, 
whereas a chain length of 30 units or more yields a 
blue color. Chains of 4-6 glucose units give no color 
with iodine (2). We have found that a dye such as 
Congo Red is adsorbed by dextrins that fail to give a 
color response with iodine. The minimal size of the 
polysaccharide which will cause a spectral change with 
Congo Red is about 5 glucose units in length. The size 
is comparable with the distance between the two amino 
groups in Congo Red, these groups probably being 
the foci of attachment to the starch, via hydrogen 
bonding (3). It would appear, then, that in the case 
of dextrins of low molecular weight, the use of Congo 
Red would have a distinct advantage over the iodine 
method. 

The adsorption of Congo Red by starch at pH 7 is 
accompanied by a 20% loss of intensity of the spectral 
minimum which occurs at a wavelength of 402 mun. 
The spectral peak, however, is enhanced about 5%, 
the peak being shifted slightly toward the red. The 
adsorption of dye is rapid and reversible. The same 
may be said for the desorption process, which occurs 
during the hydrolysis of the starch. During this proc- 
ess the shape of the spectral curve in the vicinity of 
the minimum is unchanged. 

The effect of a sample of filtered saliva on a solu- 
tion containing 0.05% Lintner’s starch and 3x 10-5 M 
Congo Red was investigated. The saliva had been di- 
luted by factors of 600-9000. The solution also eon- 
tained 0.01 M NaCl and 0.01 » phosphate buffer at 
pH 7. The reaction mixture was observed in a Beck- 
man DU quartz spectrophotometer, the temperature 
of the cuvettes being regulated to +0.1° C by means 
of cooling blocks. Fig. 1 shows that the addition of the 
starch causes an appreciable decrease in the spectral 
intensity, but upon the addition of the enzyme to the 
mixture, the starch gradually loses its combining ¢a- 
pacity for the dye until the optical density for dye 
alone is attained. 

A measure of the activity of the amylase is deter- 
mined by the reciprocal of the time required to effect 
a given change in optical density. No knowledge of 
the kineties of the reaction is necessary. Here one 
assumes that initially identical starch solutions, which 
subsequently have the same optical density, contain 
the substrate in the same state of hydrolysis. This as- 
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sumption is verified by the results in Fig. 1, which 
yield a linear relationship between the relative con- 
centration of the salivary amylase and the reciprocal 
of the time required to attain given optical density. 


, 


OPTICAL DENSITY (A= 400m4) 


lo 20 40 70 MINUTES 


Fic. 1. Effect of salivary amylise on the optical density of 
0.05% (Lintner’s) starch solution containing 3x10° M 
Congo Red. The relative concentrations of enzyme are 1, 2, 
5, and 15 for curves A, B, C, and D, respectively. Broken line 
is the optical density for the dye in the absence of starch. 
Solution contained 0.01 M NaCl and phosphate buffer at 
pH =7.0; temperature, 24° C. 


Unlike iodine, which will immediately arrest enzy- 
matic action, the above results indicate that the assay 
of an a-amylase may be carried out in the presence of 
the dye. The extent of inhibition by Congo Red ap- 
pears to be small and is considered in further detail 
elsewhere (4). It may be said here that with the ex- 
ception of native serum albumin, most proteins bind 
anionic dyes rather poorly (5). In the enzymatic hy- 
drolysis of the starch the concentration of dye is kept 
at 10-° M; thus adsorption of the dye by the protein 
a-amylase is probably extremely small. The substrate, 
on the other hand, binds the dye, possibly preventing 
the accessibility of the substrate to the enzyme. But 
when one considers that the molecular ratio of dye to 
glucose units is about 1:100, the inhibiting effect of 
the dye should not be appreciable. However, for those 
enzymes where the pH optimum is quite removed from 
the pH required to give the greatest spectral change, 
the precision may be improved by following the dex- 
trinogenic activity of the amylase by the addition of 
the dye to successive samples of the hydrolysate, in a 
manner similar to that used in the iodine method. 

It is interesting to compare the behavior of an ad- 
sorption indicator in the hydrolysis of starch with that 
in the hydrolysis of the protein substrate, native 
bovine albumin (7). Unpublished results from this 
laboratory indicate that few of the approximately 600 
peptide bonds have to be broken before the protein 
molecule completely loses its binding capacity for the 
indicator ion. The indicator ion used here lacks such 
specificity for the starch substrate. One may speculate 
hopefully that additional work may lead to a serics of 
dyestuffs that may be used to probe the starch sub- 
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strate and cast additional! light upon the mechanism 
of the starch-amylase reaction. 
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Systemic Stress as an Inhibitor of Experi- 
mental Tumors in Swiss Mice 


Harold A. Rashkis* 

Harrison Department of Surgical Research, 

School of Medicine, University of Pennsylvania, 

and Wistar Institute of Anatomy and Biology, Philadelphia 


The role of systemic stress has been investigated in 
a wide variety of human ills; yet its relationship to 
neoplastic disease has remained obseure. Since the 
known effects of systemic stress are largely catabolic 
(1), it might be expected, because of this, that the 
growth of tumors might be hindered rather than abet- 
ted. Indeed, when one considers the many agents that 
have been effective experimentally against neoplasms, 
it seems quite likely that, in addition to the special 
effects of each, many or all of these agents share in a 
general action as a systemic stressor. We have accord- 
ingly tested the hypothesis that organisms under stress 
will show less tendency to develop experimentally pro- 
duced tumors than will their normal controls. This 
hypothesis has been tested in the Swiss albino mouse, 
employing forced swimming as a stressor and the 
ascites tumor and the methylcholanthrene-induced sar- 
coma as experimental neoplasms. 

Fifty young adult male Swiss albino mice were in- 
oculated intraperitoneally with 0.15 ml of a fluid 
ascites tumor in a 1: 4 dilution with normal saline. At 
the time of inoculation 25 of these mice (the experi- 
mental group) had been subjected to forced swimming 
in glass jars (approx 18 em’), containing water at 
room temperature, with 6-8 mice in each jar. Over a 
period of 17 days this group had swum a total of 
4834 hr in daily sessions increasing in duration from 
1% to 414 hr. Following inoculation, the foreed swim- 
ming was continued for 34 additional hr over a period 
of 14 days, in daily sessions the duration of which 
decreased from 4144 to 4 hr. Discontinuance of swim- 
ming was necessitated by the growth of tumors in the 
experimental group, a cireumstance that increased the 
danger of death by drowning. 

One member of the control group died with a large 
fluid tumor on the seventh day following inoculation, 
and 2 days later one of the experimental group died. 
By the fourteenth day, when forced swimming was 


1On leave of absence, Department of Psychology, Univer- 
sity of Pennsylvania. The author wishes to thank Margaret 
Reed Lewis, of the Wistar Institute, for her considerable 
assistance in this investigation. 
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discontinued, 10 of the control group had died with 
large fluid tumors as compared with 3 members of 
the experimental group. Following discontinuance of 
swimming, the experimental group developed tumors 
and died at a greatly accelerated rate (Fig. 1, Stress 
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— Days following inoculation ¢ ascites tumor — 


F1G. 1. Cumulative mortality curves for the experimental 
and control groups following intraperitoneal inoculation with 
a fluid ascites tumor. (1, Survivors sacrificed.) 


Off). The median survival time of the experimental 
group (18 days) was 20% longer than that of the 
control group (15 days). 

Because of the short survival time of mice inocu- 
lated with the ascites tumor, a different neoplasm 
with a much longer latency was employed to study 
the effects of varied amounts of stress. Seventy-six 
young adult male Swiss albino mice were injected sub- 
cutaneously in the lower back, at the base of the tail, 
with 1.0 mg methyleholanthrene in 0.25 ml mineral oil. 
At the time of injection 28 of these mice had endured 
5-12 consecutive days of forced swimming. On each 
day each mouse was forced to swim until he appeared 
to be on the verge of drowning; this required an aver- 
age of 8 hr, with a range of 144-15 hr. On the day fol- 
lowing injection with methylcholanthrene, swimming 
was resumed for 16 mice; the remaining 12 were sub- 
jected to no further stress. At the same time 7 mice 
were added to the group of swimmers, and swimming 
was continued for this group of 23 mice for a total of 
24 days following the injection of methylcholanthrene. 
In accordance with the findings of Buu-Hoi and Rat- 
simamaga (2), who studied the effects of carcinogens 
as stressors, the mice appeared to tire more quickly 
following the injection. 

The total experimental group consisted of 35 mice, 
each of which had swum to what appeared to be ex- 
haustion on each of 5-36 days. Twelve mice had swum 
only prior to injection, 7 only following injection, and 
16 had swum throughout the pre- and post-injection 
periods. A control group of 41 mice did no swimming, 
but was injected with 1.0 mg methylcholanthrene at 
the same time as the experimental group. While their 
opposite numbers were swimming, the appropriate 
members of the control group were deprived of food, 
but not water. As each experimental mouse was housed 
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individually and swam in an individual container, ob- 
servations on his condition could be made throughout 
the course of the experiment. This latter factor is of 
importance, because there is no simple correlation 
between what Selye (1) calls the “stressor,” or stress 
situation, and the amount of stress experienced by 
the organism or the effected modifications in its physi- 
ology. 

In this experiment two types of tumors developed. 
One of these was a papilloma, or epithelial tumor; the 
other was the typical subeutaneous sarcoma obtained 
with methylcholanthrene. 

By 100 days following injection, 9 members of the 
control group and 1 of the 7 mice who had swum only 
following injection were dead, with papillomas that 
had become invasive and scirrhous, involving the en- 
tire back of the 10 animals. By 132 days, 23 (72% 
of the surviving control group and 17 (50%) of the 
surviving experimental group had developed typical 
sarcomas, 7 of the controls and 5 of the experimental 
group having died with these tumors. By 165 days, all 
but 3 of the controls and 1 of the experimental group 
were dead with sarcomas. Fig. 2, depicting the eumu- 
lative mortality for both groups, demonstrates how 
the early protection afforded the experimental group 
was lost once true sarcomas began to develop. 
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Fic. 2. Cumulative mortality curves including deaths from 
both epithelial tumors and sarcomas for the experimental and 
control groups followinz subcutaneous injection of 1.0 mg 
methylcholanthrene. 


The modal survival time for the entire population 
developing sarcomas was 139 days, with the majority 
surviving between 138 and 142 days. It is of interest 
that the 7 members of the experimental group surviv- 
ing longer than 142 days were among those mice who 
had sustained the least stress either because they had 
done a minimal amount of forced swimming or be- 
cause they had withstood the ordeal better than had 
the other experimental animals. Conversely, the first 
2 experimental mice to succumb had endured the 
greatest amount of forced swimming (35 and 36 days, 
respectively), both appearing exhausted and one hav- 
ing developed an infected paw accompanied by a leu- 
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cocytosis. If these findings prove verifiable, it may 
be that there is an optimal amount of stress affording 
maximal protection against tumor development. 

In evaluating the results of this investigation it 
must be recognized that both the ascites tumor and the 
methylcholanthrene-induced sarcoma are extremely 
malignant and rapidly prove fatal. Moreover, a large 
dose of methylcholanthrene (1.0 mg) was employed. 
These factors would tend to minimize any inhibitory 
effects in the experimental procedure. 
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A “Purkinje Shift” in Insect Vision 


Milton Fingerman and Frank A. Brown, Jr. 


Department of Biological Sciences, 
Northwestern University, Evanston, Illinois 


The well-known Purkinje shift in vertebrates is due 
to the shift from cone to rod vision as the light in- 
tensity becomes subliminal for the cones. This phe- 
nomenon is manifested by a shift of the over-all spec- 
tral sensitivity of the eye toward the shorter wave- 
lengths because of the different action spectra of the 
cones and rods. There has been no previous report, 
however, of a similar shift occurring in any inverte- 
brate. 

Hanstrém (1), having found both long- and short- 
axoned retinula cells in several Arthropoda, postulated 
that these are analogous to the cones and rods, respec- 
tively, of the vertebrate retina, and that the long- 
axoned retinula cells probably mediate color vision. 
This is, then, the anatomical basis for the application 
of the Duplicity Theory to the compound eye (7). 
Power (2) later demonstrated long and short visual 
axons in the optic lobes of the brain of Drosophila 
that were similar to those previously described by 
Hanstrém. More recently, Fingerman (3) has ob- 
tained highly suggestive evidence of true color vision 
in wild-type red-eyed Drosophila melanogaster. In ad- 
dition, there was indication that the spectral response 
eurve of Drosophila changes shape as the intensity of 
the monochromatic light stimulus is diminished. The 
present investigation was therefore undertaken to 
determine the manner in which the spectral response 
curve of Drosophila is altered as the intensity of light 
is decreased. 

Wild-type red-eyed D. melanogaster,’ not less than 
one week old, were used in the present investigation. 
The method employed here to determine the response 
of the flies to the colored light has been described in 
detail by Fingerman (3). The experiments were per- 
formed in a darkroom. Briefly, the test chamber con- 
sisted of a Y-tube the arm and stem of which had been 


1The authors are indebted to G. H. Mickey for the Dro- 
sophila used in this investigation. 
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Fic. 1. The percentage response of wild-type red-eyed 
Drosophila melanogaster at each of four intensities of mono- 
chromatic light. 


covered with black tape to within 1 em of their june- 
tion after cover glasses had been affixed onto the end 
of each arm. The Y-tube was then placed in a box 
the top and bottom of which had been removed, in 
such a fashion that the arms and stem of the tube 
protruded and the junction could be observed. As a 
result, the light beam could stimulate the flies at the 
junction only through one of the arms. Thirty flies 
were placed in the chamber and shaken down to the 
stem by two or three brisk taps. The apparatus was 
next placed on an observation box in such a position 
that a dim ruby-red light shining through a window 
on top of the box illuminated the junction, allowing 
only observation of the silhouettes of the flies for 
counting purposes. Simultaneously, one arm of the 
Y-tube was directed toward the stimulating mono- 
chromatie light source and the other arm was covered 
with an opaque vial. As a result, the flies were faced 
with monochromatic light in one arm and darkness 
in the other. The monochromatic light was obtained by 
the use of a constant deviation quartz-prism mono- 
chromator? in conjunction with an 8.5-v concentrated 
filament lamp. The distance from the end of the Y-tube 
arm to the slit of the monochromator through which 
monochromatic light was emitted was 63 em. The num- 
ber of flies entering each arm was then recorded. 
After about 25 flies were counted, they were again 
shaken down to the stem and the counting was re- 
peated. The percentage response of the flies is ex- 
pressed as the percentage of all flies counted that 
entered the arm directed toward the oriented beam 
of light. In the earlier experiments approximately 100 
flies were counted for each determination. Later it 
was observed that equally replicative results were 
obtained when only 50 flies were counted for each 
determination, and this was done in approximately 
75% of the experiments. Each point depicted in Fig. 
1 represents the average of eight such determinations. 
The earlier data of Fingerman (3) are included in 
the averages, since all the experiments were performed 


2The authors are grateful to R. J. Cashman, of the Phys- 


ics Department, Northwestern University, through whose gen- 
erosity this instrument was made available. 
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under similar conditions. This was further justified by 
the similarity of the two sets of data. The spectral re- 
sponse of Drosophila was determined at four intensi- 
ties of each of a series of monochromatic lights. These 
relative intensities were 1, 1/10, 1/100, and 1/1000. 
The intensity of the light was altered through the use 
of sector disks rotated by an electric motor. The speed 
of rotation was well above the flicker fusion frequency 
for the human eye; this factor would not be expected 
to influence the character of the results, inasmuch as a 
constant rate of rotation was employed. 

It is obvious from Fig. 1 that when the percentage 
response of Drosophila at each of the four intensities 
is plotted against the wavelength of monochromatic 
light, the wavelength of maximal response and the 
over-all spectral sensitivity of the eye shift toward 
the shorter wavelengths, just as in the Purkinje shift 
of vertebrates. In response to monochromatic light of 
the relative intensities of 1 and 1/10, the maximal re- 
sponse is recorded in the region of 520-540 mu, 
whereas, with the relative intensities of 1/100 and 
1/1000, the maximal response is observed in the region 
of 480-500 mu. It is readily seen from Fig. 1 that the 
shift is a gradual one. The shift in maximum response 
of approximately 40 mu is nearly as large as the shift 
occurring in vertebrates. 

An equal energy spectrum was not used in the 
present investigation because such a spectrum is un- 
necessary for the demonstration of a Purkinje shift. 
Himstedt and Nagel (4) demonstrated the Purkinje 
shift in the retina of the frog using light of unequal 
energy content. 

Furthermore, the results of Fingerman (3) have 
demonstrated the questionable desirability at this time 
of reducing the data of Drosophila involving responses 
to monochromatic light to energies yielding equal re- 
sponse. However, if this were done, it would not be 
expected to alter the relative difference obtained be- 
tween the wavelengths of maximum response at high 
and low intensities. 

A shift of this sort can only be explained by a 
Duplicity Theory, the presence of two distinct photo- 
receptive mechanisms with photoreceptive pigments. 
Such a shift is not entirely unexpected because of the 
presence of two types of photoreceptor cells in the 
compound eye of Drosophila. 

Drosophila has an apposition eye, which is better 
adapted for bright-light than for dim-light vision. 
This shift toward the shorter wavelengths with de- 
crease in the intensity of the light stimulus is un- 
doubtedly due to a visual pigment, different from that 
predominating in bright light, that can function in 
dim light. Such a shift of the spectral sensitivity of 
the eye toward the shorter wavelengths would also 
tend to increase the relative efficiency of the eye in 
dim light as compared with the efficiency in bright 
light, because it is at these shorter wavelengths that 
the eye pigments absorb most strongly light that has 
entered an ommatidium obliquely, resulting in an in- 
creased localization on the retina of the image of 
the orienting beam (3). This is the first description 
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of a Purkinje shift occurring in the compound eye. 

Experiments are now in progress to determine 
whether Drosophila has a true color vision and 
whether this is associated with one or both of the two 
types of photoreceptive cells. 
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The Protective Effect of Glutathione 
against Radiation-induced 
Chromosome Aberrations? 


Knut Mikaelsen? 


Biology Department, Brookhaven National Laboratory, 
Upton, Long Island, New York 


It has been known for some time that the sensitiv- 
ity of chromosomes to breakage by ionizing radiation 
ean be modified by the amount of oxygen present. 
Thoday and Read (1) showed that a decrease in the 
frequency of chromosome aberrations occurred when 
root tips of Vicia faba were exposed to x-rays in an 
atmosphere of nitrogen as compared to root tips ex- 
posed in the presence of oxygen. Hayden and Smith 
(2) demonstrated that barley seeds x-rayed in a 
vacuum gave a lower frequency of chromosomal aber- 
rations than seeds x-rayed in air. Similar results were 
obtained by Giles and Riley (3, 4) in Tradescantia 
microspores, where a marked decrease in chromosome 
aberrations was obtained when the oxygen tension 
was decreased to 2% or lower. 

Using survival as the criterion, Hollaender et al. (5) 
were able to decrease the susceptibility of Escherichia 
coli suspensions to x-rays by lowering the oxygen ten- 
sion. Burnett et al. (6) showed that the sensitivity of 
E. coli to x-rays also could be reduced by the pres- 
ence of chemical agents such as certain sulfhydryl 
compounds, glycols, and alcohols. These results sug- 
gest that chemicals also might be effective in reducing 
chromosome aberrations caused by irradiations. Bar- 
ron et al. (7, 8) demonstrated an inhibition of the 
action of certain sulfhydryl-containing enzymes after 
exposure to x-rays and a-particles and showed that 
reduced glutathione had the ability to reactivate par- 
tially the irradiated enzymes. Glutathione has been 
used for the treatment of radiation sickness (9) and 
x-rays burns (10) and has been shown to increase 
survival and to limit loss of weight in irradiated mice 
(11) and other animals (72). 

1 Research carried out at Brookhaven National Laboratory 
under the auspices of the U. 8S. Atomic Energy Commission. 

2 The author wishes to thank A. H. Sparrow, Brookhaven 
National Laboratory, for valuable suggestions throughout the 
course of this study. Acknowledgment is also made to H. H. 


Smith, Cornell University, and Frank German, Brookhaven 
National Laboratory, for aid. 
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In the present study Tradescantia paludosa euttings 
were used as experimental material to determine the 
effect of glutathione on the frequency of radiation- 
induced chromosomal aberrations. Several methods 
were tried to initiate root development and growth. 
The best method involved placing the cuttings in tap 
water with continual aeration at ordinary greenhouse 
temperature (65°-70° F). When the cuttings showed 
good development of primary roots, they were trans- 
ferred to especially designed Lucite containers con- 
taining Hoagland and Snyder’s nutrient solution 
(13). The containers were 30 x 2 x 12 em, and the side 
of the container facing the source was 3 mm thick. 
After 24 hr in the nutrient solution, the euttings were 
transferred to fresh nutrient solutions containing the 
various concentrations of reduced glutathione. After 
1 hr preabsorption of glutathione, the plants, still in 
the glutathione solution, were exposed to continuous 
y-irradiation from a 3 eurie Co source for 48 hr. 
The Co® source was located in a cylindrical stainless 
steel container with a wall thickness of 0.8 mm on the 
front side. The side walls were 1 mm thick. This 
source holder was placed in the center of a spherical 
lead pig with a cone-shaped opening fer the beam. 
Dosages, as measured by the film badge method (14), 
indicated that the plants received approximately 25 
r/day, and hence a total dose of 50 r. 

The effects of the irradiation and treatment with 
glutathione were determined by counting the number 
of chromosome fragments and bridges in root tip 
anaphases. The root tips were fixed immediately 
after the radiation exposure in Carnoy’s fixative 
(3:1), and slides were prepared using the acetocar- 
mine squash technique. The experiments included con- 
centrations of glutathione ranging from 1x 10-° to 
1.5 10-* M. None of these concentrations seemed to 
cause any serious disturbances in the roots not sub- 
jected to radiation. At a higher concentration, 
3x 10-° M, which also was tried, the roots became 
soft and were obviously injured, and the meristematic 
tissue showed no mitotic activity. These roots were 
unsuitable for study. 

The frequencies of fragments and bridges were cal- 
culated as the number of aberrations/100 anaphase 
cells (Table 1). 

TABLE 1 


Tue Errect or DIFFERENT CONCENTRATIONS OF 
GLUTATHIONE ON FREQUENCIES OF CHROMO- 
SOME FRAGMENTS AND BRIDGES AFTER 
CHRONIC y-IRRADIATION 


Cor- 
Cone Total No. rected rected 

of GSH No. frag No. No. No 

added phases ment ments/ 
100 cells 

None 661 115 17.40 20 3.03 
1 x10°M 250 42 15.20 2 63 
1 x10°*M 235 29 11,17 2 .67 
3 x10°*M 474 40 8.63 5 1.03 
5 1.74 


1.5 x 10° M 298 25 8.13 
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In Table 1 results from three different experiments 
are pooled. One control series was included in each 
experiment, but the complete range of concentrations 
of glutathione used could not be ineluded in all experi- 
ments. There was a small variation in the frequencies 
of fragments and bridges in the several control series. 
In Table 1 the relative frequencies of fragments and 
bridges in each glutathione series, when compared 
with its own control series, have been adjusted to the 
same relative frequencies of the combined control 
series. 

Chronie y-radiation (without glutathione) gave 
17.40% fragments (Table 1). With 1x10 M gluta- 
thione there was a slight but not significant decrease 
in the frequency of fragments to 15.20%. A more 
pronounced and significant effect was obtained with 
1x10-* M, which decreased the fragment frequency 
by about one third, to 11.17%. At a concentration of 
3x10-* M the number of fragments decreased to 
8.63%, which is a reduction of more than half. The 
maximum decrease was apparently reached around 
this value, since at 1.5 x 10-* M, a fivefold increase in 
concentration, there were 8.13% fragments, a fre- 
quency that is only slightly less and not significantly 
different from that of the next highest concentration 
used. 

Reunions resulting in bridge formations at anaphase 
were infrequent (Table 1). Following chronic y-irra- 
diation in the absence of glutathione, they occurred 
with a frequency of only 3.03%. The two strongest 
concentrations of glutathione applied (3 x 10-* M and 
1.5x10-* M) gave bridge frequencies of 1.03 and 
1.74%, respectively. This is apparently a decrease of 
approximately the same degree as for fragmenta- 
tion. The values for the two lowest concentrations, 
1x10-° M and 1x10~* M, were .63 and .67% of 
cells with bridges, apparently a much more pro- 
nounced decrease than for the two strongest concen- 
trations. No definite conclusions, however, ean be 
reached on the basis of these data, since the frequency 
of bridges is so low. 

The data show conclusively that the frequency of 
fragments induced by chronic y-radiation at 25 r/day 
is decreased when irradiation is given in the presence 
of glutathione at a concentration of 1x10* M or 
higher. There are two possibilities for explaining the 
mechanism of the gluiathione effect: (a) glutathione 
may either protect the chromosomes from breakage, or 
(b) may have a stimulating effect on restitution. The 
first possibility seems more likely. Barron and Flood 
(15) have shown that glutathione is readily oxidized 
by ionizing radiation in aqueous solution. The oxida- 
tion takes place at the —SH groups and proceeds effi- 
ciently, although not to any great extent with small 
doses of y-radiation. Weiss (16) and others have 
stated that the interaction of ionizing radiation with 
water leads to the formation of OH and O,H radicals, 
H,O,, and atomie oxygen. It seems likely, therefore, 
that glutathione is oxidized by these oxidizing agents. 
Since water is present in all organisms, the same kind 
of ionization products should be formed within cells. 
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The protective ability of glutathione may therefore be 
due to its reactions with the oxidizing agents produced 
by irradiation. Such reactions would decrease the 
amount of reactive ionization products available for 
reactions with the chromosomes and result in fewer 
breakages. 

Apparently, a maximum protective effect was ob- 
tained at the two highest concentrations, but it is 
not known whether the maximum occurred because the 
glutathione reacted with all the oxidizing agents pro- 
duced by the radiation or whether the maximum pos- 
sible absorption of glutathione in the cell nuclei was 
obtained at the second highest concentration used 
(3x10-* M). In the absence of oxygen the aberration 
frequency was reduced to one third in some experi- 
ments (4). This may indicate that the optimal effect 
of oxidizable chemicals on chromosome aberrations is 
not obtained with glutathione, which gave a reduction 
of about one half in these experiments. If these argu- 
ments are correct, however, the results indicate the 
importance of the indirect effect of the oxidizing re- 
actants produced in water by radiation in the process 
of chromosome breakage. The data presented are pre- 
liminary, and further work is being conducted on 
various aspects of the problem. 
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Absorption Spectra and Isomerization 
of the Chlorophylls 


Harold H. Strain 


Chemistry Division, 
Argonne National Laboratory, Chicago, Illinois 


In the search for clues to the mechanism of photo- 
synthesis, several isomerization reactions and numer- 
ous variations of the absorption spectra of the chloro- 
phylls have been observed. These isomerizations and 
spectral changes take place in killed plant tissue and 
in extracts of plants. They have not been observed 
during the photosynthetic utilization of sunlight by 
living plants (1, 2). 

The wavelength of the absorption maxima of the 
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chlorophylls depends upon the physical state or con- 
dition of these pigments. In living organisms, in 
many colloidal suspensions, and in the solid state, 
chlorophyll a, the principal photosynthetic pigment, 
exhibits a spectral absorption maximum near 680 mu 
(2). But in solution in organic solvents, this chloro- 
phyll exhibits a spectral absorption maximum at 
shorter wavelengths (about 660-673 mu, depending 
upon the solvent). The similarity between the spectral 
properties of chlorophyll a in living plants and in 
colloidal dispersions indicates that this green pigment 
may occur naturally in colloidal form (2). In colloidal 
suspensions prepared by grinding plant tissues, how- 
ever, the chlorophyll is always associated with earo- 
tenoid pigments and with various colorless substances 
such as proteins and fats.’ Photosynthetic activity has 
been observed only in living plants in which the chloro- 
phyll occurs in this special labile association (2, 3). 

Reversible isomerization reactions of the chloro- 
phylls take place spontaneously in solutions of the 
pigments (4). These isomerizations are not accom- 
panied by significant spectral changes. Chlorophyll a 
yields the similar chlorophyll a’. Chlorophyll b, the 
minor green pigment of green algae and of higher 
plants, also yields a similar interconvertible isomer, 
chlorophyll b’. These isomeric chlorophylls are usually 
detected and isolated by chromatographic adsorption 
in columns of powdered sugar. 

Spectral changes of the chlorophylls oceur when 
the solutions in hydrocarbon solvents are cooled (5). 
With decreasing temperature, the maxima are shifted 
gradually to longer wavelengths, from about 663 mu 
at 293° K to 675 mu at 75° K for chlorophyll a, and 
from about 643 mp at 293° K to 660 mp at 75° K 
for chlorophyll b. These shifts of the spectral absorp- 
tion maxima have been ascribed to a reversible isomer- 
ization of the chlorophylls, the nature of the isomers 
being unknown. 

Pronounced shifts of the spectral absorption maxima 
of the chlorophylls dissolved in petroleum ether plus 
methanol have now been observed when the alcohol is 
removed from the solutions. These spectral shifts, 
which are influenced greatly by the presence of color- 
less impurities and by the solvent itself, may be 
greater than those observed when the usual prepara- 
tions of chlorophyll are dispersed in water, or when 
solutions of the chiorophylls in hydrocarbons are 
cooled. The shifts produced by the removal of alcohol 
from petroleum ether solutions of the highly purified 
chlorophylls are due to variation of the physical state 
of the pigments, not to the formation of isomeric sub- 
stances. 

For observation of these spectral shifts, the chloro- 
phylis and their isomers were extracted from heated 
leaves and were separated by chromatographic adsorp- 
tion with powdered sugar as adsorbent and with 
freshly washed and distilled (bp, 35°-40°) petroleum 
ether plus 0.5% propanol as solvent. The chloro- 
phylls, separated in the column as four green zones, 
were eluted from the respective portions of the sugar 
with the low-boiling petroleum ether containing about 
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5% methanol. The methanol was then removed from 
the clear, green extracts by contact with water. In a 
few minutes, the absorption maxima of the solutions 
shifted to longer wavelengths, chlorophyll a from 663 
to about 710 mu, chlorophyll b from 643 to 690 mu. 
Chlorophyll a’ behaved like chlorophyll a, chlorophyll 
b’ like chlorophyll b. 

For reproducibility of these spectral shifts, low- 
boiling petroleum ether should be employed instead of 
higher-boiling fractions (50°-60°). The chromato- 
gram should be developed extensively in order to re- 
move colorless, fatty substances. Only the more con- 
centrated regions of the chlorophyll zones in the 
chromatographic columns should be utilized, thereby 
reducing the amount of colorless contaminants. With 
extracts of some plants, readsorption of the chloro- 
phylls was necessary. The removal of the methanol 
and residual propanol from the petroleum ether solu- 
tions must be complete. The entire preparation, in- 
cluding extraction, separation, and recovery, should 
be carried out in a short time (about 1 hr). 

Chlorophylis in the alcohol-free petroleum ether 
were present in insoluble, colloidal, or microcrystalline 
form. These suspensions were turbid and were very 
weakly fluorescent. When the suspensions were cen- 
trifuged or were filtered through paper or shallow lay- 
ers of powdered sugar, most of the pigments were 
removed, leaving very light green solutions with ab- 
sorption maxima at shorter wavelengths. Chlorophylls 
b and b’ yielded such dilute solutions that a depth of 
10 em was required in order to reveal the spectral 
absorption maximum at 645 mp. Resuspension of the 
centrifuged pigments in fresh petroleum ether pro- 
vided turbid mixtures with reappearance of the spec- 
tral absorption maxima at the longer wavelengths. 
Agitation of these centrifuged chlorophyll prepara- 
tions with water in a stream of nitrogen also provided 
suspensions with absorption maxima at the longer 
wavelengths. The addition of traces of fats, sterols, 
higher aliphatic alcohols, and paraffin to the petro- 
leum ether plus methanol solutions, followed by re- 
moval of the methanol with water, yielded solutions 
or suspensions with spectral absorption maxima rang- 
ing from those of the true solutions of the chloro- 
phylls to those of the suspensions of the purified pig- 
ments. 

The purified chlorophylls precipitated from petro- 
leum ether were not altered chemically, and they were 
not isomerized. These preparations redissolved rapidly 
in petroleum ether in the presence of a little methanol 
or acetone. The resultant solutions contained the origi- 
nal unaltered chlorophyll, as shown by spectral ab- 
sorption properties and by the formation of a single 
zone in the chromatographic column. They also formed 
a single zone when adsorbed with some of the unpre- 
cipitated chlorophyll. The precipitation, dissolution, 
and adsorption were repeated several times with a 
single chlorophyll preparation without evidence of 
alteration. 

In summary, the absorption maxima of the chloro- 
phylls purified by chromatographic adsorption are 
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shifted to much longer wavelengths when these pig- 
ments are precipitated from solution in petroleum 
ether. These spectral shifts, which are analogous to 
those observed by cooling solutions of the pigments in 
hydrocarbon solvents, are due to a change in the 
physical state of the pigments, not to isomerization. 
The differences between the spectral properties of 
chlorophyll a in plants and in various pigment prepa- 
rations support the view that this photosynthetic 
substance occurs naturally in a unique combination or 
association with other constituents of the chloroplasts. 
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Equilibria between Species of 
Chlorophylls in Solution* 


Simon Freed and Kenneth M. Sancier 


Department of Chemistry, 
Brookhaven National Laboratory, Upton, New York 


In order to clarify the interpretation in our pre- 
vious communication (Science, 114, 275 [1951]), to 
which H. H. Strain refers in the preceding article, 
we shall discuss some aspects of our work in more 
detail and present more recent results in confirmation 
of our point of view. At the same time, we shall show 
that the behavior of the colloidal solutions of chloro- 
phyll studied by Dr. Strain cannot account for the 
changes we have found in the spectra of chlorophyll 
in solution. 

The existence of isomers was not inferred from 
shifts in wavelength of any of the spectral peaks 
with temperature, since all the peaks of each species 
moved toward longer wavelengths as the temperature 
was lowered. Rather, the presence of two isomers in 
each of the chlorophylls in the ether-hydrocarbon sol- 
vent was implied by the coexistence of two similar sys- 
tems of peaks, the relative intensities of which varied 
reciprocally upon change of temperature. Actually, 
the corresponding peaks were clearly resolved in the 
blue region of the spectra of chlorophylls a, b, and b’, 
and on the short wavelength side of the red peak of 
chlorophyll a. However, the main red peak in each 
of the three chlorophylls appeared single. It was sur- 
mised that the main red peaks of the pairs of isomers 
were superimposed on each other and that they shifted 
with temperature to about the same degree. Indeed, 
there were indications that the superpositions were not 
exact. 


1 Research carried out at the Brookhaven National Labora- 
tory, under the auspices of the U. 8. Atomic Energy Com- 
mission. 
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We have since found that in another solvent the 
isomers exhibit a pair of peaks in the red, which are 
resolved almost as well as those in the blue. In Fig. 1 


i 


600 
Fic. 1. Absorption spectrum of the intense red band of 
chlorophyll b’ dissolved in a solvent consisting of 10% diiso- 
propyl amine in 1:1 propane and propene:........ 230° K, 
17 75° K. 


0° K, 


is shown the effect of temperature on the main red 
peak of chlorophyll b’ dissolved in a solvent consist- 
ing of 10% diisopropyl amine in 1:1 propane and 
propene. At 230° K, only one band, at 6460 A, is 


present; at 170° K and at 75° K two components are 
clearly evident at 6480 A and 6610 A. The one at the 
longer wavelength is more intense at lower tempera- 
tures. The relative intensities of the two components 
of this band vary reciprocally, and reversibly with 
temperature; and equilibrium is quickly established. 
Along with these changes of the red band are similar 
reciprocal relations among the components of the blue 
band, such as were described in our previous paper. 
Altogether similar changes were observed in the red 
band of chlorophyll b in this solvent. 

The following considerations rule out, we believe, 
the possibility of an explanation of these phenomena 
in terms of the existence of chlorophyll in the colloidal 
state. All the solutions remained clear, and over the 
entire range of temperatures at which the reciprocal 
transformations of the spectral systems took place, 
the transparency remained practically unaltered as 
far into the ultraviolet region as we examined— 
3000 A—where scattering from colloidal particles 
would have seriously affected the transparency. At 
the lowest temperature, about 150° K, at which both 
species were clearly observable, the equilibrium be- 
tween them was rapid. At such low temperatures a 
decided time lag would have been required if coagula- 
tion processes were involved, since they would doubt- 
less have been diffusion-controlled. 
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Comments and Communications 


Two Long Climatic Records* 


Fossum pollen profiles from sediments formed out- 
side the limits of continental glaciation are of interest 
because they give a record not interrupted by the 
presence of ice in sedimentary basins. They also yield 
information as to the nature and extent of climatic 
trends correlative with ice movement. 

The left-hand profile in Fig. 1 is based upon a 
reconnaissance drilling by H. T. Stearns in Valle 
Grande, a caldera and former lake bed shown in the 
Jemez Springs.and Santa Clara quadrangles, northern 
New Mexico, and here reported by permission of the 
Atomie Energy Commission. The material consisted of 
chips washed out in drilling, bagged to give a repre- 
sentation of conditions at 5’ intervals. Thus the pro- 
file provides only a rough approximation except near 
the top, where the results of our own close-interval 
sampling to a depth of 14 m are included. 

The right-hand profile presents a composite of three 
cores within the limits of Mexico City. Material for 
analysis was obtained by precision coring and gen- 
erously furnished by L. Zeevaert at the suggestion 
1 The work on which this report is based was supported in 


part by a grant from the Penrose Fund of the Geological 
Society of America. 
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of A. R. V. Arellano, of the Instituto de Geologia. 

All pollen and spores were counted, but only those 
of upland forest trees are here considered. From their 
totals at each level, the percentages of those clearly 
indicative of moist conditions were calculated. These 
percentages were then plotted against depth in meters. 
Essentially, the values represented are: 


Mexico New Mexico 
Oak—alder-fit Spruce-fir 
Oak-—alder—fir—pine Spruce-fir—pine—oak 


The separation of various species of pine was not 
feasible at this juncture. These vary somewhat in 
their requirements, although generally indicating dry- 
ness. The same may be said of oak in New Mexico. 
The net effect of these limitations, however, has been, 
not to invalidate our results, but to make them more 
conservative than they otherwise would have been, 
especially in the emphasis of moist peaks. 

Groups of values to the left of the shadowed band 
(Fig. 1) indicate dry intervals, those to the right in- 
dicate moist, and levels that we consider correlative 
are connected. Data given are based upon a previous 
report (Sears, P. B. Bull. Geol. Soc. Am., 63, 241 
[1952]). Moist maxima in New Mexico may safely be 
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assumed to be cool, a condition also indicated by the 
presence of spruce at 40-45 m in Mexico. It is our 
present hypothesis that moist and/or cool conditions 
represent periods of ice advance, whereas dry and/or 
warm represent intervals of retreat. 

Noteworthy is the evidence of current desiccation 
at the top of the New Mexico profile—information 
that is missing in the Mexican data, where sedimenta- 
tion was ended by Spanish construction. To be noted 
also is a displacement in the Mexican profiles caused 
by rapid sedimentation around the 55-m level. When 
this gap is closed, a strikingly consistent alternation 
of moist and dry intervals appears in these two sites, 
separated by a linear distance of some 1600 miles. 

B. Sears 
Conservation Program Katuryn H. Cuissy 
Yale University 


Passports and Visas 


Tue following experiences of mine may interest 
some of your readers. 

I lived in the USA from 1938 to 1950 and ae- 
quired the status of a permanent resident in 1948. 
In 1950 I came to Britain to take up a research post 
for one or two years. I then held a re-entry permit 
to the USA, valid until September 1951. I applied 
in August 1951 for the renewal of this re-entry 
permit, but even at the present time (December 21, 
1951) I am still without any reply from the Im- 
migration and Naturalization Service. 

In September 1951 I was informed by the secre- 
tary of the American Mathematical Society that the 
Cole Prize for Number Theory would be awarded 
to me at the December meeting of the society, and 
that it has been customary for the recipient of the 
prize to give a lecture at the meeting. When, early 
in November, I had still received no reply from the 
Immigration and Naturalization Service, I wrote 
again (enclosing the letter from the secretary), re- 
questing that my permit should be renewed in time 
for me to attend the meeting. No reply has come, 
and I am therefore prevented from attending the 
meeting. 

It is difficult to believe that my inability to get 
any reply is due to administrative inefficiency, and 
I am concerned lest it indicate a change of policy 
about the renewal of re-entry permits. If this is so, 
grave hardships will be inflicted on individuals, and 
formidable new obstacles will have been placed in 
the way of the movement of scientists. 

Erpiés 
Department of Mathematics, University College 
London, England 

THE undersigned, while enjoying the hospitality of 
the Pasteur Institute in Paris, were embarrassed by 
the situation in which a member of that institute was 
placed as a consequence of the McCarran Act of 1950. 
Since our return to the United States another distin- 
guished member of the Pasteur Institute has found 
himself in a similar situation. 
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In order to acquaint American scientists with the 
nature of the decision that some of their honest and 
sensitive foreign colleagues have made, we ask that 
you publish the following letter. 

We are grateful to Dr. Monod for making his letter 
available to us. 


ERNEST BorEK 
Department of Chemistry 


The City College, New York 


Francis J. RYAN 
Department of Zoology 


Columbia University 


InstiITUT PASTEUR, PARIS 
4 juin, 1951 
Monsieur Larkin, Consul des Etats-Unis 
Ambassade des Etats-Unis, 2 Avenue Gabriel, Paris 
My Dear Mr. LARKIN: 


This letter is meant as a conclusion to the conversation 
which we had last Wednesday on the matter of my ap- 
plication for a U. 8. visa. I have considered this problem 
very seriously in the light of the information you gave 
me that, under the provisions of the Internal Security 
Act of 1950, I must be considered an ‘‘ inadmissible 
alien’’ because I belonged to the Communist party from 
1943 to 1945. To my regret I have come to conclude that 
I could not follow the course you suggested I should take, 
of applying to the Attorney General for special permis- 
sion to enter temporarily the U. 8. 

In view especially of your extremely courteous and 
helpful personal attitude in this matter, I feel that I 
should explain in some detail the reasons that have led 
me to this negative decision. These are twofold. 

To begin with, my proposed trip to the U. S. was 
planned, you may recall, in answer to invitations extended 
to me by the American Chemical Society and by the 
Harvey Society. However much I appreciate the honour 
entailed in these invitations, as well as the pleasure and 
fruitfulness of a scientific visit to the U. S., I cannot put 
these in balance with the extremely distasteful obligation 
of personally submitting my ‘‘case’’ to the Department 
of Justice, and of having to ask for permission to enter 
the U. 8. as an exceptional and temporary favor of which 
I am legally assumed to be unworthy. 

The second reason is that I am not willing to fill in 
and swear to any ‘‘ biographical statement’’ of the type 
apparently required for this application. This refusal is 
not based on abstract principles only, but on a sad and 
terrible experience: this kind of inquisition was intro- 
duced into the French administration under the Occupa- 
tion. I will not submit myself to it if I can possibly avoid 
it. Furthermore I feel quite sure you realize that such 
questions as ‘‘State name of all organizations of which 
you have been a member since 1918 or to which you have 
given financial or other support, giving dates of member- 
ship and dates of contributions’’ cannot be answered 
both fully and truthfully. It is unfair to demand a de- 
tailed sworn statement when the slightest omission, such 
as the ‘‘date of a contribution,’’ might make one tech- 
nically liable to a charge of perjury. You will also realize, 
I believe, that such statements, should they fall into 
wrong hands, might conceivably be used as a source of 
information. The mere possibility of this would make it 
impossible for me to submit one, even though I knew 
that mine would be most uninteresting. The fact that I 
have been completely estranged from my former political 
affiliations makes this even more impossible. 
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This being said, I should like to add that I did not 
reach this decision lightheartedly, as I fully realize that 
it means cutting myself partially away from a country 
which I love, and to which I am attached by very strong 
links. Not only am I half American, but I have many 
very close friends in your country. I have learned by ex- 
perience to respect and admire American science. Indeed, 
I owe much to several American scientific or other insti- 
tutions, such as the Rockefeller Foundation, and I may 
perhaps venture to say that, as a scientist, I have had 
more recognition in the U. 8. than in my own country. 

However, all this is strictly personal, and I would like 
to mention another more general aspect of these prob- 
lems. Scientists themselves are quite unimportant. But 
science, its development and welfare, are overwhelmingly 
important. Isolation is the worst enemy of scientific prog- 
ress. (If proof of this statement were needed, I would 
point to the strange and profound deterioration of Rus- 
sian biology in recent years.) Measures and laws such as 
you are now obliged to enforce, will contribute in no 
small extent to erecting barriers between American and 
European science. I do not pretend to know whether such 
measures are justified in general, and in any case I have 
no right to express an opinion. But I can say, because it 
is a plain fact, that such measures represent a rather 
serious danger to the development of science, and that, 
to that extent at least, they must be contrary to the best 
interests of the United States itself. 

Thanking you again for your courteous help, 

I remain, 
Sincerely yours, 
JACQUES Monop 


THE recent action of the State Department in deny- 
ing a passport to Linus Pauling to visit Great Britain 
represents the latest step in an increasingly dangerous 
sequence of events, which can only result in the throt- 
tling of the free exchange of information so essential 
to the continued success of scientific research in this 
country and the rest of the free world. In the belief 
that the full significance and exceedingly shortsighted 
implications of this and previous actions of a similar 
nature have escaped the public attention they deserve, 
and in the conviction that only through the mobiliza- 
tion of public opinion can this dangerous policy be 
abrogated, members of the chemistry faculty of the 
Florida State University, acting as individuals, have 
formed the “Florida Committee on Science and Public 
Affairs.” The primary purpose of the committee is 
“|. . to disseminate information on critical issues in- 
volving science and public affairs, . . . [and] the 
interpretation of social issues involving science and 
the scientist within the democratic tradition of this 
country.” 

It is the firm conviction of the committee that only 
through the concerted action of all scientists in this 
country directed toward arousing public interest in 
matters of this nature and bringing to public attention 
the facts involved and the seriousness of the ultimate 
consequences in terms of decreased scientific pro- 
ductivity can the fabrication of an American “Tron 
Curtain” be halted. To this end the committee cannot 
too strongly urge that scientific workers everywhere 
make every effort, in terms of dissemination of in- 
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formation to the public and in direct protest to re- 
sponsible agencies, to halt this dangerous trend which 
can culminate only in the material weakening of this 
country’s scientific potential. 


Russet. H. JoHnson 

FRIEDEN 

Raymonp K. SHELINE 

WerRNER HERz 

H. M. 

ERNEST GRUNWALD 

Jack EICHINGER 

Row E, JOHNSON 

Karu DirtMer 

Joun E. Lerrier 

KasHa 

Russe. J. Kems 

F. J. Jr. 
The Florida Committee on Science and Public Affairs 
Tallahassee 


Culture Collections of Microorganisms 


Tue establishment and maintenance of museums 
of natural history and of herbaria in which are pre- 
served collections of animals and plants for study 
and comparison have long been recognized as a proper 
responsibility of governments and universities. In a 
very real sense these collections constitute the prin- 
cipal bases upon which rest our knowledge of the 
relationships, phylogeny, and taxonomy of the higher 
plants and animals, 

The myriads of microorganisms in the environment 
of man are quite as significant to him as are these 
higher forms. Yet, in spite of various efforts, the 
gathering, study, and maintenance of collections of 
microscopic forms have never been accomplished on 
a comparable scale. Individuals or teams of investi- 
gators regularly assemble and maintain extensive col- 
lections of microorganisms representing special fields 
of interest. Too often, however, these collections are 
lost when the individuals or teams cease to work ae- 
tively with them. Subsequent investigators, wishing 
to work in the same or related fields, may spend much 
time and effort in attempts to isolate similar organ- 
isms, and not infrequently they fail to duplicate or 
extend earlier work because of the impossibility of 
regaining living specimens of the particular species 
or strains upon which previous work was based. 

Many microorganisms—for example, the bacteria 
and viruses—cannot be identified by comparison with 
dried or preserved specimens. For their identification 
living cultures are essential, since their characteriza- 
tion depends on knowledge of their physiology and 
antigenic structure, as well as their morphology. A 
usable collection of microorganisms thus resembles a 
botanical garden in that it must be a collection of 
minute living plants, and a zoological garden in that 
it must be a collection of minute living animals. Such 
a collection is furthermore unique in that it has as 
one of its important functions the distribution of sub- 
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cultures of the populations for the use of scientists. 
It is also unique in that the opportunities for en- 
countering variations in microorganisms are consider- 
ably greater than for other organisms. Because of this 
fact the successful maintenance of a collection of 
microorganisms involves not only cataloguing, preser- 
vation, and distribution, but also constant examina- 
tion and control to maintain the integrity of its ma- 
terials. The facilities for storage and distribution 
in themselves can never provide a satisfactory col- 
lection of microorganisms. The maintenance of such 
collections has become increasingly critical. Reliably 
named and identified cultures are not the concern 
merely of the professional bacteriologist, mycologist, 
virologist, protozoologist, and algologist, but they are 
increasingly essential for the worker in physiology, 
nutrition, biochemistry, therapeutics, pathology, food 
and feed technology, fermentation, genetics, enzymol- 
ogy, medicine, veterinary medicine, forest technology, 
sanitary science, public health, waste disposal, textile 
deterioration, plant pathology, plant breeding, ani- 
mal breeding, soil technology, and many others. 

The need for the development of type culture col- 
lections of microorganisms was recognized more than 
a quarter of a century ago by the Society of American 
Bacteriologists. Such a collection was instituted under 
the leadership of C.E-A. Winslow of Yale and the 
sponsorship of the American Museum of Natural His- 
tory in New York. Later, sponsorship was transferred 
to the McCormick Institute in Chieago under the 
leadership of Dr. Hektoen. Subsequently the collee- 
tion was moved to Washington, D. C., and sponsorship 
was vested in a Board of Trustees representing cer- 
tain of the biological societies directly concerned. The 
National Research Council has been most helpful in 
assisting the collection in meeting some of its prob- 
lems. 

The American Type Culture Collection maintains 
3422 cultures of strains of microorganisms, princi- 
pally bacteria, yeasts, and the filamentous fungi. Dur- 
ing the year 1951 it distributed 7459 cultures to scien- 
tists, educational institutions, and industrial labora- 
tories. It has cordial relationships and exchanges with 
the several specialized collections in the U. S. and in 
foreign countries. 

It is becoming increasingly evident, however, that 
the American Type Culture Collection as at present 
constituted is not performing, and cannot perform 
satisfactorily, all the functions that are reasonably 
required by its clientele of researchers, educators, pro- 
fessional workers, and industrialists. It has been seri- 
ously handicapped by lack of adequate space and 
facilities, by lack of adequate support, and by lack 
of a sufficient number of staff members experienced 
in the study and handling of the many diverse groups 
of microorganisms. 

Financial support has come in large part from the 
sale of cultures, Capital funds have been furnished by 
the General Education Board of the Rockefeller Foun- 
dation, international subvention from Uneseo, contri- 
butions from scientific societies, and gifts from indus- 
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try. No culture collection, however, can ever be even 
largely self-supporting and attain its maximum use- 
fulness to science and to the nation it serves, and ful- 
fill reasonably its international obligations as well. No 
one expects a museum or a herbarium to be self-sup- 
porting. Such institutions are staffed by experienced 
taxonomists whose careers are inextricably woven into 
the fabric of the collection, and whose services to 
seience cannot be sold piecemeal. The need for able, 
career employees is no less real for a culture collec- 
tion. A collection of living microorganisms requires 
that the cultures be renewed periodically, thus entail- 
ing constant work and expense. The specimens are 
living, mutable organisms, and their continued authen- 
ticity rests directly upon the experience and scholar- 
ship of the individuals responsible for their perpetua- 
tion. The cost of maintaining a large collection of 
living organisms is considerable, but the benefits to 
be derived therefrom are much more than commensur- 
ate with this cost. The living microorganisms in a 
collection of the type envisioned provide the tools 
for experimental investigations in diverse medical, 
microbiological, and biochemical fields. 

The American Type Culture Collection has nearly 
reached the limit of its usefulness if its support must 
come principally from the sale of cultures and ser- 
vices. It is believed that the best interests of science, 
medicine, and industry demand material increases in 
the service, research, education, and coordinating fune- 
tions of the collection. Recognition of these needs is 
fully as important nationally as the recognition of 
the needs of museums and herbaria. 

The trustees of the American Type Culture Collee- 
tion. and persons interested in the problem of a 
national culture collection of microorganisms have 
been exploring the means whereby the expanded pro- 
gram so greatly needed in this country could be 
achieved. It has been the purpose of this communi- 
cation to call attention to the problem as a step in 
seeking the interest and the cooperation of individual 
scientists and scientific organizations in the implemen- 
tation of plans that may be proposed for solving the 
problem. 


Kenneth B. Raper, Northern Regional Reearch 
Laboratory, USDA 


R. E. Buchanan, Jowa State College 

P. R. Burkholder, Yale University 

R. E. Cleland, Indiana University 

R. D. Coghill, Abbott Laboratories 

John F. Enders, Children’s Hospital, Boston 
Carl Lamanna, The Johns Hopkins University 


E. H. Lennette, California Department 
of Public Health 


H. H. McKinney, Bureau of Plant Industry, USDA 
Wm. J. Robbins, New York Botanical Garden 


Joel Warren, Army Medical Center 
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Book Reviews 


Handbook of Turtles: The Turtles of the United 
States, Canada, and Baja California. Archie Carr. 
Ithaca, N. Y.: Comstock Pub., Cornell Univ. Press, 
1952. 542 pp. $7.50. 

This is another of the excellent Handbooks of Amer- 
ican Natural History which are gradually furnishing 
reliable reference material to the animals of our con- 
tinent. Carr deals with 79 species and subspecies in 
a faunal area that avoids tropical types in other parts 
of Mexico and southward. After a 46-page introduc- 
tion, dealing with general problems of turtle respira- 
tion, reproduction, growth, adaptations, behavior, and 
mythology, comes the meat of the book—the detailed 
account of each species and subspecies. Maps indicate 
the range. Photographs and drawings emphasize de- 
seription of each kind. Notes on habits, breeding, and 
economic importance often afford Carr opportunity 
for entertaining comment. Conservation is called for 
on frequent occasions. “There exists a curious lot of 
witless or psychopathic characters who love to run 
over the box turtles on the roads to hear them pop, 
and there is probably nothing much that can be done 
about these people except to hope they skid.” 

The 68-page bibliography, the references to turtle 
literature on a state-by-state basis, and the careful 
index, will be highly useful features of the book. Those 
with appreciation for keys to species will be happy 
to see that Carr’s keys are numbered for use in either 
direction—forward to species, or backward to differ- 
ences, 

Lorus J. and Marcery J. MILNE 

Department of Zoology 

University of New Hampshire 


Chemistry of Carbon Compounds: Aliphatic Com- 
pounds, Vol. 1, Pt. A. E. H. Rodd, Ed. Amsterdam- 
Houston: Elsevier, 1951. 777 pp. $20.70; by sub- 
scription, $18.00. 

One’s first impression is that a group of first-rate 
British chemists have set out to make good their sub- 
title “A modern comprehensive treatise.” This is more 
than confirmed by closer scrutiny. Dr. Rodd was for 
years the liaison officer between the Dyestuffs Division 
of I.C.I. and the British universities. His advisers, 
Cook, Haworth, Heilbron, Hirst, Robinson, and Todd, 
represent the finest organic chemical minds in Great 
Britain. 

It is inevitable that this reference work will be 
compared to other widely used treatises on organic 
chemistry, such as those by Karrer, Fieser, Whitmore, 
Richter, and Gilman. Of these, the present work most 
resembles Richter but differs from it in being much 
more modern and more comprehensive. The degree 
to which the recent literature is incorporated is re- 
markable and gives great value to Rodd’s treatise. 
The books by Whitmore and Karrer are more ele- 
mentary than Richter and serve as textbooks, whereas 
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this treatise is far too voluminous for this purpose. 

As compared to Gilman’s Comprehensive Treatise, 
there is a fundamental difference in approach. Except 
for the first 195 pages, which are concerned with gen- 
eral and historical topics, the arrangement is by 
classes and, within classes, by compounds, much in the 
style of Beilstein and Elsevier, which are, of course, 
still more voluminous and detailed. Gilman is arranged 
by topics such as “Unsaturation and Conjugation” 
with illustrations from the whole domain of organic 
chemistry. 

This reviewer has long been impressed with the im- 
portance of more than one type of arrangement of 
scientific facts. All sorts of scientifie and industrial 
progress are dependent upon viewing two or more 
new or old facts in a new relationship. This is equally 
true of a simple invention and of a fundamental ad- 
vance in scientifie theory. Dr. Rodd’s “modern compre- 
hensive treatise” is therefore welcomed as the suc- 
cessor to Richter and a work which should stand be- 
side Gilman in the library of every serious organic 
chemist. 

H. B. Hass 
Central Research Laboratory 
General Aniline & Film Corporation 
Easton, Pennsylvania 


The Theory of Atomic Spectra. Reissue. E. U. Con- 
don and G. H. Shortley. New York: Cambridge 
Univ. Press, 1951. 441 pp. $11.00. 

The present publication is essentially a reprint of 
the first edition, published in 1935. At that time, this 
book was the first complete theoretical treatment of 
atomic spectra based upon quantum mechanical prin- 
ciples. It has remained the only one and has served 
half a generation of atomic physicists as an indis- 
pensable source of information and as a guide in fur- 
ther detailed research. 

It is regrettable that the authors were prevented by 
other duties from preparing a thoroughly revised and 
extended edition, but many physicists—and especially 
the younger generation—will weleome the decision of 
the authors and publishers to meet the great demand 
for this outstanding work by at least « revised reissue. 

K. W. MEISSNER 

Department of Physics, Purdue University 


The World of Learning 1952. 4th ed. London: 

Europa Pub., 1952. 952 pp. $14.00. 

The World of Learning 1952 is an invaluable book 
of reference, well worth the price of $14.00 for this 
purpose alone. It is, however, one of those insidious 
books that will start its owner on diverse paths of in- 
vestigation and make him reluctant to lay the volume 
down. 

Presenting in a straightforward way the essential 
facts about the learned societies, research institutions, 
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libraries, museums, educational institutions, and other 
organizations related to the business of learning, the 
book provides basic information about practically 
every significant organization in 72 countries of the 
world, as well as in the overseas empires of France 
and Great Britain. 

Inevitably, the performance is uneven, and the 
reader can readily understand why: The officers of 
some organizations fail to answer questions and ques- 
tionnaires; some learned societies are so obscure as to 
be relatively unknown outside the confines of their 
own country or their own discipline; others are in 
the throes of political upheaval, as is the case with 
the “world of learning” in China. 

The editors confess their inability to deal with the 
kind of problem confronting them in China, and they 
have virtually repeated the information contained in 
the third edition of 1950. They have added a few notes 
regarding recently formed societies and institutions of 
learning in Taiwan (Formosa), but it is evident that 
the information is fragmentary and must remain so 
for some time to come. 

The reader may wonder why the complete member- 
ship lists of the Royal Society, the National Academy 
of Sciences, and I’Institut de France are given; or why 
a complete roster of the professors at Universidad 
Nacional del Litoral (Santa Fé, Argentina) or at 
Amherst or at Harvard is given, whereas comparable 
information about Wellesley and Syracuse University 
is missing—to pick random examples. Or why the 
Rockefeller Foundation rates 21 lines, whereas the 
Brookings Institution gets three, and the American 
Philosophical Society five. Yet even with these dis- 
erepancies in treatment, essential information is given 
regarding the existence, the location, and the officers 
of virtually every important organization related to 
learning, although the reviewer’s impression is that the 
sciences fare somewhat better than the humanities. 

A most intriguing feature of the book is the op- 
portunity it affords for the comparison of culture and 
learning from one country to another. One wonders, 
for example, whether the half-page devoted to Haiti 
is a measure of the degree of culture attained in that 
republic as compared with the 86 pages devoted to the 
United Kingdom, the 147 devoted to the United States, 
and the 24 used to list the learned institutions in the 
Union of Soviet Socialist Republics. It is equally in- 
teresting to study the organization of learning in the 
countries behind the Iron Curtain, all of which are 
given space and reasonably good coverage. A few 
countries are missing. Liberia is one of them, and 
Ethiopia is another, although it does not necessarily 
follow that these countries are completely devoid of 
learning and culture; they may merely lack the de- 
gree of organization, and perhaps the press-agentry, 
that may have been responsible for the inclusion of 
complete faculty lists for some U. S. colleges and 
universities that play a relatively minor role in Amer- 
ican learning. 

The critical remarks that have been made here are 
not to be taken as reflections upon this significant 
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volume. On the contrary, anyone who is at all con- 
cerned with organized learning, whether it be in the 
United States or in the world at large, will find this 
an indispensable book, and, as this review illustrates, 
it is likely to lead its possessor into unexpected by- 
ways of inquiry and speculation. 

Howarp A. MYERHOFF 
Administrative Secretary, AAAS 


Scientific Book Register 


An Explorer-Scientist’s Pilgrimage: The Autobiography 
of William Herbert Hobbs. Ann Arbor, Mich: Ed- 


Heterocyclic Compounds. Vol. 3, Polycyclic Derivatives 
of Pyrrole; Polycyclic Systems with One Nitrogen 
Common to Both Rings; Pyrindine and Related Com- 
pounds, Vol. 4, Quinoline, Isoquinoline, and Their 
Benzo Derivatives. Robert C. Elderfield, Ed. New 
York: Wiley; London: Chapman & Hall, 1952. Vol. 3, 
442 pp., $12.00; Vol. 4, 674 pp., $17.00. 

Adrenal Cortex. Transactions of the third conference, 
November 15-16, 1951, New York. Elaine P. Ralli, 
Ed. New York: Josiah Macy Jr. Fdn., 1952. 204 pp. 
$3.25. 

Excavations at Nebaj, Guetemala, Pub. 594. A. Ledyard 
Smith and Alfred V. Kidder, with notes on skeletal 
material by T. D. Stewart. Washington, D. C.: Car- 
negie Institution of Washington, 1951. 90 pp. and 90 
figs. $6.00; $5.25, paper. 

The Physical Principles of Thermodynamics: A Treatise 
for Students of Theoretical and Experimental Physics. 
R. A. Smith. London: Chapman & Hall, 1952. 280 pp. 
30s. 

Vinyl and Related Polymers. Their preparations, proper- 
ties, and applications in rubbers, plastics, fibers, and 
in medical and industrial arts. Calvin E. Schildknecht. 
New York: Wiley; London: Chapman & Hall, 1952. 
723 pp. $12.50. 

Allgemeine Pflanzenkaryologie. Vol. II, 2nd half, Kern- 
teilung und Kernverschmelzung, Sections 1-3. 2nd ed. 
Georg Tischler. Berlin-Nikolassee: Naturwissenschaft- 
licher Verlag, 1951. See. 1, 384 pp., DM 58; See. 2, 
336 pp., DM 48; Sec. 3, 320 pp., DM 32. Illus. 

Cosmology. H. Bondi. New York: Cambridge Univ. 
Press, 1952. 179 pp. $4.50. 

New Means of Studying Color Blindness and Normal 
Foveal Color Vision: With Some Results and Their 
Genetical Implications. Publications in Psychology, 
Vol. 7, No. 1. Gordon L. Walls and Ravenna W. 
Mathews. Berkeley: Univ. California Press, 1952. 172 
pp. $2.50. 

Proceedings of the Pan-African Congress on Prehistory, 
1947, L. S. B. Leakey, Ed. New York: Philosophical 
Library, 1952. 239 pp. $8.75. 

The Chemistry of Heterocyclic Compounds: Five-Mem- 
bered Heterocyclic Compounds with Nitrogen and 
Sulfur or Nitrogen, Sulfur, and Oxygen (except Thia- 
zole). L. L. Bambas; Arnold Weissberger, Consulting 
Ed. New York-—London: Interscience, 1952. 403 pp. 
$14.00; $12.60 by subscription. 

Biochemical Preparations, Vol. 2. Eric G. Ball, Ed. New 
York: Wiley; London: Chapman & Hall, 1952. 109 
pp. $3.00. 

Practical Psychology. Rev. ed. F. K. Berrien. New York: 
Maemillan, 1952. 640 pp. $5.00. 
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THEORETICAL NUCLEAR PHYSICS 
By Joun M. Bratt, University of Illinois; 
and Victor F. Weisskxorr, The Massachu- 
setts Institute of Technology. 


Covers the theory of nuclear consti- 
tution and of nuclear transformations, with 
emphasis on the interrelation between theory 
and experiment. By keeping higher mathe- 


INTRODUCTORY MYCOLOGY 
By CONSTANTINE JOHN ALEXOPOULOs, 
Michigan State College. 


Provides a broad, general knowledge of 
the structure and taxonomy of the fungi in 
clear and simple language. Among the fea- 


EUROPE Second Edition 


By SAMUEL VAN VALKENBURG, Clark Uni- 
versity, and C. HELp, University 
of Nebraska. Based on the widely-read first 
edition by Dr. Van Valkenburg and the late 
Ellsworth Huntington. 


Because it derives so largely from the 
authors’ personal observation of the land and 


ESSENTIALS OF MICROWAVES 
By Rosert B. MucuMore, Hughes Aircraft 
Company. 

This book gives the beginner the facts 
he needs to utilize this versatile tool to ad- 
vantage. It explains microwaves in a man- 
ner that can be understood without mathe- 


SOIL MICROBIOLOGY 


By SELMAN A. WaxsMan, Rutgers Univer- 
sity. 

Here is the long-awaited, up-to-date 
book on microorganisms and their import- 
ance in soil processes. Written by one of the 


DESIGN for a BRAIN 
By W. Ross Asupy, Barnwood House, 
Gloucester, England. Using nothing that 
cannot be proved mathematically, this book 
develops a new principle, Ultrastability, and 


VOLCANOES As Landscape Forms 


First Edition Revised By C. A. Corton, 
Victoria University, Wellington, New Zea- 
land. A new book by the author of Geo- 


matics to a minimum consistent with ac- 
curacy and by avoiding complicated sym- 
bolism where possible, the authors have made 
their book understandable not only to the 
experimental scientist but also to the ad- 
vanced student—the reader at the post quan- 
tum mechanics level. August 1952. 864 
pages. $12.50. 


tures: life cycle diagrams; chapter summaries 
bringing out key points; simplified keys to 
the larger taxonomic groups depicting dif- 
ferentiating structures; complete and pointed 
definitions of mycological terms. August 
1952. 482 pages. $7.00. 


the peoples, Europe reflects accurately not 
only the obvious changes in boundaries, 
politics, industry, and the like, but also the 
more subtle changes in attitude and outlook 
which are equally important in understand- 
ing Europe today. Approx. August 1952. 
820 pages. Prob. $7.50. 


matics by anyone with elementary train- 
ing in physics or engineering. Radio and 
Television News calls it “. . . a notable con- 
tribution to the rapidly expanding field. . .” 
Ready this Fall. Approx. 242 pages. Prob. 
$4.50. 


leading scientists of our age, it provides the 
reader with a basic understanding of the 
nature and complexities of the soil popula- 
tion and the conditions that influence its 
composition, August 1952. 356 pages. $6.00. 


shows that it is the basis of intelligent be- 
havior in man and machine. July 1952. 
260 pages. $6.00. 


morphology. Ready soon. 415 pages. Prob. 
$9.00. 


Send now for on-approval copies. 


JOHN WILEY & SONS, INC. 


August 15, 1952 


440 Fourth Avenue, 


New York 16, N. Y. 
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INSTRUMENT NEWS is an 8-page quarterly , 
published in the interests of furthering research, 
material analysis, and production through mod- 
ern optical instrumentation. Articles of tech- 
nical and general interest are prepared by lead- 
ing workers in the field and the Perkin-Elmer ° 


staff. 


que PERE! 


n-ELMER 


wETHOUS VERS 

SPECTROM 

on 


en 


Some of the outstanding articles from the Summer 
*52 issue are: 


FLAME PHOTOMETER SPEEDS BLOOD STUDIES 
Ultra-micro Blood Analyses on Infants 


REPORT ON THE SOUTHERN SKIES 
Dr. Bok’s Milky Way Studies with ADH Telescope 


ASSAYING SIMILAR DRUGS WITH INFRARED 
Smith, Kline & French Product Control 
GAUGING TECHNIQUES WiTH INFRARED 
Product Control Inspection Methods 


Among subjects in the Spring ’52 issue are: 


NEW CONCEPT OF INSTRUMENT DESIGN 
“Building Blocks” Increase Flexibility 


USE OF MODEL 21 IN QUANTITATIVE WORK 
Techniques and Practices 


INFRARED AND ESSENTIAL OILS 
Picture Case History of Pond’s Extract Co. 


You may receive INSTRUMENT NEWS regularly 
without charge by filling in the coupon below. 


A 
c 


DODRESS 


THE PERKIN-ELMER CORPORATION 
NORWALK, CONN. 


Please send me INSTRUMENT NEWS 


12 


Publications Received 


Analysis of Landslides. Highway Research Board Bull. 
49. Washington, D. C.: National Academy of Sciences— 
National Research Council, 1952. 40 pp. 

Annual Epidemiological and Vital Statistics, 1939-1946. 
Part Il, Cases of and Deaths from Notifiable Diseases. 
326 pp. $4.00. Annual Epidemiological and Vital 
Statistics, 1947-49; Part I, Vital Statistics and Causes 
of Death. Geneva: WHO, 1952. 746 pp. $10.00. 

A Bacteriological Study of Automatic Clothes Weshing. 
G. M. Ridenour. Ann Arbor, Mich.: National Sanita- 
tion Foundation, School of Public Health, University 
of Michigan, 1952. vi+116 pp. Illus. 

The Biology of the Dover Sole, Microstomus pacificus 
(Lockington). Fish Bull. No. 85. Frederick B. Hager- 
man. California Bureau of Marine Fisheries. Cali- 
fornia: State Printing Office, 1952. 52 pp. Illus. 

Climate of the Canadian Arctic Archipelago. R. W. Rae. 
Toronto, Canada: Department of Transport, 1951. 
90 pp. 35¢. Illus. 

Dental Practitioners’ Formulary 1952. London: Phar- 
maceutical Press and British Medical Assoc., 1952. 
28 pp. 1/6; interleaved 3/-. 

The Derivation of Chinese Place Names. Chong-rwen 
Kao. Bloomington, Ill.: MeKnight & MeKnight, 1952. 
12 pp. 

East Germany under Soviet Control. Department of 
State Pub. 4596. Washington, D. C.: GPO, 1952. viii 
+95 pp. 35¢. 

Eating Is Fun—For Older People, Too. Chicago: Am. 
Dietet. Assoc., 1952. 17 pp. 50¢. 

Employment and Economic Status of Older Men and 
Women. Bull. No. 1092, U. S. Dept. of Labor, Bureau 
of Labor Statistics. Washington, D. C.: GPO, 1952. 
58 pp. Illus. 30¢. 

Forest Statistics for Western Maryland. Forest Statistics 
Series: Maryland No. 1. Robert D. Wray and Wayne 
G. Banks. 20 pp. A Method of Evaluating Forest Site 
Quality trom Soil, Forest Cover, and Indicator Plants. 
Sta. Paper 48. Marinus Westveld. Upper Darby, Pa.: 
Northeastern Forest Expt. Sta., 1952. 12 pp. Illus. 

Science in Alaska. Selected papers of the Alaskan Science 
Conference of the National Academy of Sciences—Na- 
tional Research Council, Washington, Nov. 9-11, 1950. 
Henry B. Collins, Ed. Washington, D. C.: Arctic Insti- 
tute of North America, 1952. vi+ 305 pp. Illus. $2.25. 

Science Teaching Today. Vol. VIII, Combatting Pre- 
judice Through Science Teaching. R. Will Burnett. 
Washington, D. C.: National Science Teachers Associa- 
tion, 1952. 31 pp. $1.00. 

Studies in Cement-Aggregate Reaction: Parts IX-XV. 
Bull. No. 256. R. H. Jones and H. E. Vivian. 78 pp. 
+5 plates. Pedogenesis in the Frankland River Val- 
ley, Western Australia. Bull. No. 265. R. Smith. 32 pp. 
Illus. Pedology of Soils at Coomealla, New South 
Wales. Bull. No. 264. K. H. Northeote. 128 pp.+7 
plates + pocket maps. Illus. Melbourne: Commonwealth 
Scientific and Industrial Research Organization, Aus- 
tralia, 1950 and 1951. 

Studies of Pacific Island Plants, X. The Meliaceae of 
Fiji, Samoa and Tonga. Contr. U. S. National Her- 
barium, 30, Pt. 4. A. C. Smith. Pp. 469-522. Washing- 
ton, D. C.: GPO, 1952. 50¢. 

Translations from the Philosophical Writings of Gottlob 
Frege. Peter Geach and Max Black, Eds. New York: 
Philosophical Library, 1952, 244 pp. $5.75. 
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4) NEw Books 


SEMIMICRO QUALITATIVE ANALYSIS. New 3rd Edition 


By Artruur and Orrto M. Oklahoma Agricultural and 
Mechanical College. International Chemical Series. Ready in Sep- 
tember 


A balanced treatment of practice and theory, designed to show the student 
why the principles studied are of use to him, how the principles may be used 
to meet new situations, and how the theory and laboratory are related. The 
new edition has been brought up to date; new problems have been added, and 
limited revisions have been made for greater teachability. 


MAN AND THE BIOLOGICAL WORLD. New 2nd Edition 


By J. Speep Rocers, THeopore H. University of Michi- 
gan, and C. Francis Byers, University of Florida. 690 pages, $5.75 


A new revision of this selective presentation of biological principles, the second 
edition contains new material on such topics as evolution, and the structure 
and function of the human body and of the plant, particularly as concerns hor- 
mones, vitamins, and physiology of blood, photosynthesis, and the transport of 
water and solutes in plants. A series of skillfully drawn illustrations by William 
L. Brudon greatly increases the clarity of the overall presentation. 


FORESTRY AND ITS CAREER OPPORTUNITIES 


By Harpy L. Suirtey, State University of New York. American 
Forestry Series. Ready in September 


Here is an interesting new text which is designed to orient the reader in the 
field of forestry. It sketches the historical background of forestry on a world- 
wide and nationwide basis, the recent progress made in the United States, and 
the outlook for the future. It also presents situations which the forester is 
likely to face throughout his entire career in both the technical and policy fields. 


FUNCTIONAL ANATOMY OF THE MAMMAL. New 2nd Edition 


By James W. Leacu, Ohio State University. McGraw-Hill Publica- 
tions in the Zoological Sciences. 276 pages, $4.50 
A revision of this successful manual, the second edition contains many improve- 
ments made in the interest of clarity. Generally the arrangement of the text 
has not been changed; emphasis still rests on the organization and structural 
arrangements with reference to the body as a living unit. The treatment pro- 
gresses from broad general features to specific details. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N. Y. 


— 


August 15, 1952 
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RADIO-ACTIVE 
STEROIDS 


Immediately 
Available 


Estrone 16-C* 


Activity per mg. Price per mg. 
2.7 microcuries $50.00 


Estradiol 16-C“ 


Activity per mg. Price per mg. 
2.7 microcuries $65.00 


Progesterone 21-C™* 


Activity per mg. 


Price per mg. 
2.25 microcuries $40.00 


Desoxycorticosterone acetate 


21-C* 
Activity per mg. 
2.25 microcuries 


Price per mg. 
$40.00 


Form A.E.C. 374 and 
Form N.R.C, - C.R, 
247 (Canada) must ac- 
company each order. 


For further information, write to: 


Charles &.Frosst & Co. 


P. O. Box 247 
Montreal, P. Q. Canada 


Meetings & Conferences 


Aug. 20-27. Australian and New Zealand Association for 
the Advancement of Science (Annual). Sydney. 

Aug. 20-28. International Congress on Theoretical and 
Applied Mechanics. Istanbul. 

Aug. 21-23. Alaska Territorial Medical Association. 
Anchorage. 

Aug. 22-30. Australasian Medical Congress. Melbourne. 

Aug. 24-27. International Union against Tuberculosis. 
Rio de Janeiro. 

Aug. 24-30. International Congress on Diseases of the 
Chest. Rio de Janeiro. 

Aug. 25-29. American Congress of Physical Medicine. 
Roosevelt Hotel, New York. 

Aug. 25-29. Oak Ridge Summer Symposium on ‘‘The 
Role of Atomic Energy in Agricultural Research.’’ 
Oak Ridge, Tenn. 

Aug. 25-30. Pan-American Union of Engineering Socie- 
ties. New Orleans. 

Aug. 25-30. World Federation for Mental Health (An- 
nual). Brussels. 

Aug. 31-Sept. 3. International Council of Women Psy- 
chologists. Washington, D. C. 

Aug. 31-Sept 7. Interamerican Cardiological Congress. 
Buenos Aires. 

Sept. 1-2. Mathematical Association of America, Ine. 
(Summer). Michigan State College, East Lansing. 
Sept. 1-3. International Spectroscopy Colloquium. London. 
Sept. 1-6. American Psychological Association. Washing- 

ton, D. C. 

Sept. 1-6. International Congress on Astronautics. Stutt- 
gart. 

Sept. 1-8. World Congress of Anthropology and Eth- 
nology. Vienna. 

Sept. 1-12. Bielogical Photographie Association. Hotel 
New Yorker, New York. 

Sept. 2-5. American Mathematical Society (Summer). 
Michigan State College, East Lansing. 

Sept. 2-5. Conference on Science, Philosophy and Re- 
ligion. Columbia University, New York. 

Sept. 2-5. Institute of Mathematical Statistics. Michigan 
State College, East Lansing. 

Sept. 2-5. International College of Surgeons, U. S. and 
Canadian chapters (Annual). Conrad Hilton Hotel, 
Chicago. 

Sept. 2-6. Conference on Magnetism. University of Mary- 
land, College Park. 

Sept. 3-9. International Union for the Protection of 
Nature. Caracas. 

Sept. 3-10. British Associntion for the Advancement of 
Science (Annual). Belfast. 

Sept. 4-5. National Conference on Industrial Hydraulics 
(sponsored by Illinois Institute of Technology). Hotel 
Sherman, Chicago. 

Sept. 4-6. American Association of Obstetricians, Gyne- 
ecologists, and Abdominal Surgeons. The Homestead, 
Hot Springs, Va. 

Sept. 4-6. American Physiological Society. New Orleans. 

Sept. 4-9. International Congress on Analytical Chem- 
istry. Oxford, Eng. 

Sept. 4-13. International Astronomical Union. Rome, 

Sept. 4-13. International Society of Photogrammetry. 
International Congress and Exposition of Photogram- 
metry. The Shoreham, Washington, D. C. 

Sept. 5-7. Gerontological Society, Inc. Washington, D. C. 
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OW cady! 


METHODS IN 


VOLUME 5 


MEDICAL RESEARCH 


Just Published!—Volume 5 is the latest in this series 
which is an accepted necessity for every library, per- 
sonal or institutional, that must supply detailed tech- 
niques and data useful in research work. A vast fund of 
practical knowledge, much of which can be found only 
in widely scattered sources, if at all, is here con- 
veniently presented for quick, easy consultation. Edi- 
tor-in-chief, A. C. Corcoran, M.D., Cleveland Clinic 
Foundation. 550 pages; illustrated. $7.50, postpaid. 


CONTENTS OF NEW VOLUME 5 


Separation of Complex Mixtures and Higher Molecular 
Weight Substances (Lyman C. Craig, editor) 


Methods of Renal Study (A. C. Corcoran, editor) 


Immunochemical Methods for Determining Homoge- 
neity of Proteins and Polysaccharides (Melvin Cohn, 
editor) 


Volumes I, II, III, & IV still available. Literature on request. 


ust Keady! 


YOUMANS’ BASIC MEDICAL PHYSIOLOGY 


Dr. Youmans’ new book supplies the basic essentials 
of modern physiologic knowledge to serve a three- 
fold purpose. (1) To give medical students better 
orientation upon entering and during the study of 
physiology; to provide pointed supplementary read- 
ing for advanced college students. (2) To fill the re- 
quirements of clinicians feeling the need of re- 


establishment of background. (3) To provide an ade- 
quate review for all preparing for Basic Science, 
Medical State Board, or Medical Specialty Board ex- 
aminations. By W. B. Youmans, M.D., Ph.D., Profes- 
sor of Physiology, University of Wisconsin Medical 
School. About 430 pages; 117 illustrations. 


The Year Book Publishers, Inc., 200 East Illinois Street, Chicago 11 


Please send, postpaid, 
(0 Volume 5, Methods in Medical Research ........sseeeeeeeeeeeeeee $7.50 
Youmans’ Basic Medical Physiology Just Ready 
() Literature on entire series, Methods in Medical Research 

C2 Remittance enclosed (0 Charge my account 


Near Book 


PUBLISHERS 
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PERSONNEL PLACEMENT 


roe ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and resea dations in the VU. 
and 76 foreign countries—at a very lew cost 

CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
x Number counts as 10 additienal words. 

DISPLAY: $17.50 per inch, no charge for Box Number. 

Correct payment to SCIENCE must accompany all ads. 

Insertion usually made 2 or 3 weeks after receipt of ad. 

SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


Blood-Protein Biologist: B.Sc., Married, 29. Diversified experi- 
ence in human plasma fractionation, red cell metabolism; interested 
all phases enzymology. Special skills: Warburg manometry, en- 
zymatic assays. Proven leadership ability. Desires academic or 
anya position with advancement potential. Box 272 


SCIENCE. x 


Cytochemist: Ph.D. (Zoology). Research experience in cytology, 
protozoology, cell physiology. Publications. Teaching experience. 
Desires research and/or teaching position. Box 270, SCIENCE. 

8/2 > 2 


Gambler wanted to take chance on junior microbe hunter seeking 
rare and future. B.S. +, 26, married veteran. Box 267, 


SCI 


Geologist, Ph.D. 1952, in petrology, mineralogy, structural geol- 
ogy sedimentology with four years experience in geological survey 
wants a position in manufactural and industrial research institute, 
domestic or abroad. Box 268, SCIENCE. 


Position Wanted: 
Biochemist; Ph.D.; twelve years’ experience in pharmaceutical in- 
dustry- —four years’ research chemist and group leader and eight 
years’ director of research; For further information, please write 
Science Division, Medical Bureau, Burneice Larson, Palmolive 
Building, Chicago. 


Zoologist-Anatomist—Ph.D. University Professor 14 years’ experi- 
ence teaching Biological Sciences desires Position with Campus 


Sfitice Would go anywhere. Rank not important. Box ae 


Dalhousie University. Assistant or Associate Professor of Anatomy, 
Medical Faculty. Preference given to applicants with experience 
in gross anatomy or neuroanatomy. Salary up to $4,600.00 accord- 
ing to training and experience. Full details, on application to H. 
G, Grant, M.D. Dean, the Faculty of Medicine, Dalhousie Univer- 
sity, Halifax, Nova Scotia, Canada. 


Graduate Assistantships available in bacteriology and botany. Send 
transcript with application to the Department of Plant Sciences, 
8 


University of Oklahoma, Norman, Oklahoma. 


2 


Literature Scientist—for literature research with Philadelphia 
manufacturer in clinical and pre-clinical fields. 
Vill also serve as member of research and development Project 
teams. Ph.D. in biochemistry preferably with some training in 
microbiology. Some experience in scientific literature searc ing 
desirable. Age 30 or over. Excellent working conditions and fa- 
cilities. Liberal employee benefits. Salary open. Send complete 
details. Box 266, SCIENCE. 


Microbiologist——Ph.D. or equivalent training in Microbiology, 
Bacteriology or allied field plus educational training in Bio- 
chemistry, Pharmaceutical background helpful. Age 30-45. This 
position, with a well-established eastern’ pharmaceutical company, 
will involve responsibility for planning, directing and co-ordinating 
research and product development. Send complete personal, edu- 
cational and experience data. Box 265, SCIENCE. ¢ 


2 


© @® @RESEARCH ASSISTANT 
for program in toxicological assessment of new chemicals 
and basic research in toxicology. Opportunity for o 
or experienced person with background in Chemistry and 
Biological sciences. Highest academic proficiency required. 
Satisfactory stipend. 

Cc. H. HINE, PHARMACOLOGY DEPARTMENT 

U. C. SCHOOL OF MEDICINE 
SAN FRANCISCO 


POSITIONS OPEN ||, 


Graduate assistantship for September. Assist 9 hours per week 
general biology in Newcomb College. Remainder of the time for 
work toward Master’s degree in botany. Salary and tuition. Write 
Dean of Graduate School, Tulane University, New Orleans. 8/29 


Positions Open: 
(a) Medical Director and, also Production Control Supervisor, 
large pharmaceutical company; East. (b) Medical Director, foreign 
division, large company; physician who has lived in Latin Amer- 
ica desired; duties include four months’ travel. (c) Ph.D. in 
Clinical Psychology to_ become associated with neuropsychiatrist, 
Diplomate American Board; duties: office practice, industrial 
psychological testing: Pacific Coast. (d) Chemical Engineer ex- 
perienced in organic chemistry to serve as plant hygienist and 
toxicologist; qualified to develop program, train safety person- 
nel. (e) Instructor of Pharmaceutical Chemistry; young man 
with Master’s or Ph.D.; university college of Pharmacy. (f) Two 
Immuno-Chemists: research on infectious mononucleosis and viral 
antigens: university bacteriological department. (g) Director, 
hematology, bacteriology and chemistry laboratories, 250-bed 
teaching hospital; Master’s or Ph.D. in one of medical sciences 
required ; qualified supervise staff of twenty: university center; 
Midwest. S8-16 Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 4 


The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 20¢ ah wend, minimum charge $5.00. Use of 
Box Number co as 10 additional words. 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 


__Monthiy invoices will be sent on charge account basis 
satisfactory credit is established. 
Single insertion $17.50 per inch 

7 times in 1 year 16.00 per inch 

13 times in 1 year 14.00 per inch 

26 times in 1 year 

52 times in 1 year 00 per inch 
ForPROOFS, on ode copy us 

weeks before date of every week). 


LANGUAGES 
Science Editor and translator (N. Y.) can handle your technical 


translations from 4, and into 2, modern A ae at $1.75 | 
100 words. Please write Box 271, SCIE 


WANTED TO PURCHASE ... Sets and runs, forei 


PERIODICALS 


SCIENTIFI and BOOKS collections wanted. 
WALTER j. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
ey ~ libraries—Sets and runs—Single titles 
Also, please send us your want lists 
STECHERT-HAFNER, INC. 
31 East 10th St., New York 3 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S S. CANNER, INC. 
Boston 19, Massachusetts 


PROFESSIONAL SERVICES {jill 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects co: . New authors — 

VANTAGE PRESS, Inc. 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES |) 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D. President 
Bernard L. Oser, Ph.D. Director 


oh 
Analy 


Biological, Nutritional, Toxicologice! Studies 
for the Food, Drvg ond Allied Industries 


3rd Street, Long Island City 1, N.Y. 


LABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 

_ Biological evaluation and chemical 

determination of insecticides 

Peet Grady and C.S.M.A. aerosol tests 

Warfarin assays 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 © ##$MADISON 1, WISCONSIN 
| SUPPLIES AND EQUIPMENT 


} anted to Purchase. Hollow Prism for spectrometer; one angle 
advise dimensions and price. yen =RTISER, ROOM 1307, 
117 LIBERTY ST., NEW YORK 6, N. Y. 8/15 


All AMINO ACID 


Rare Sugars, Bi 
Pharmaceuticals in stock, Wate or 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. NY: 


— synthe 


© HYPOPHYSECTOMIZED | RATS 


Shi; to all ts via Air Euoress 
or 


HORMONE ASSAY LABORATORIES, Ine. @ 152 South 
COMMON 


STAINS 


STARKMAN Biological Laboratory © 751, Bloor St. 
FOR BRUTE SERVICE— 


THIS LENS TEAM CAN’T FAIL! 
Stainless steel, solvent G heat-resist- 
ing cement, flawless optics, guaran- 
tee lifetime durability. Choice of 


@ RARE 


HASTINGS 


VOX—$12.00 life 
physical scientists and 


Literature available: magnifiers, ultraviolet @ radiation equip- 
ment, scalers, geology ¢ forestry materiel, drafting furniture. 


STRATEX INSTRUMENT 


LOS ANGELES 27,CALIF.U.S.A 


1861 HILLHURST AVE 


August 15, 1952 


SUPPLIES AND EQUIPMENT | 
C. P. AMINO ACIDS 
and Peptides 
for immediate delivery 
H. M. CHEMICAL CO., LTD. 
1651 — 18th St. Santa Monica, Calif. 
PLASTIC 
TRANSPARENT BOXES 


USEFUL IN ALL LABORATORIES 
FINE FOR HOME WORKSHOPS, ETC. 


Five Sizes Now Available Write For Leaflet PB-S 


TACONIC FARMS 


¢ Swiss Mice 
@ Webster Strain 


Overcomes disadvantages of the various syn- 
thetic resins, as well as Canada Balsam, Gum 
Damar, etc. 


@ Spreads smoothly @ Won't crack, 

@ Hardens quickly darken or acidify 

@ Won't cause fading @ Won't crystallize 

@ Won't influence pH @ Higher melting point 
@ Refractive Index 1.650 


Send for free sample on your 
letterhead to— 
The Technicon Chemical Co. 

Dept. M, 215 East 149th St., New York 51, N. Y. 


or 
te 
Eas 
in AZ 
. __ 
at i. ONSIN 5 
x 
Phone 187 F 2 
| 
- me MCW mounting medium for 
| 
— 
— 
id 
ts 
| 
e. 


Send for our FREE catalogue of over 140 
foreign periodicals . . . over 700 foreign 
books . . . many published during and 


years. 


Ready for delivery at prices even lower 
than the original through the Edwards 


REPRINT, 


CITY. STATE. 


J. W. EDWARDS 
ANN ARBOR, MICHIGAN 


recording the great advances of the war | 


Brothers LITHOPRINT process of Book | 


: C & B Biological Stains / 
Will serve you well—as they 
i have served thousands of biolo- 
: gists throughout the world for 
. over thirty years. The impor- 
& tance of these items to human 
welfare far transcends their 
4 monetary vaiue and The Cole- 
y man & Bell Company appreci- 
er Pom pave ates this responsibility by pro- 
2 Mla Coleman in & Bell Co., Norweod, 0. | ducing biological stains that are 
: always dependable. All of the 
5 stains in common use have been 
§ tested by the Biological Stain 
Commission. 
C & B_ Products 
are distributed by 
Laboratory and 
— Physician Supply 
B e l St © out the Worl 
4 10 ogica ailns Write for Copy of 
4 Our Catalog 
< THE COLEMAN & BELL CO., INC., Manufacturing Chemists: NORWOOD, OHIO, U.S.A. 
4 FREE CATALOGUE OF 
EUROPEA INTS HE CARVER LABORATORY: PRES 
; ESS EPR 
PRICELES gooK R 


© Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


emme 9 CHATHAM ROAD, SUMMIT, N. 
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The New Line of 
PAPER PARTITION 


| CHROMATOGRAPHY 


EQUIPMENT 


For the rapidly growing field of ae partition chromatography 
research we offer a more complete line of chromatographic cabinets, 
drying ovens, and accessory equipment, especially designed for the 
particular requirements of this new chromatographic method. 


insure tant t 


THE NEWLY DESIGNED CHROMATOCAB 


Both Models A300 and B275 are now offered with hinged top 
and convenient bottom drawer. Model A200 is fully insulated te 


ture conditions during the peried of 


operation. Both models with interior lining of stainless steel 
and screw type legs for leveling. 


1, 
2. Continuous circulation of heated air. Both heat and air circula- 


DRYING OVEN FOR CHROMATOGRAMS 


A mechanical convection oven designed specifically for heating 
paper chromatograms, 


offering the f wing features: 
Controlled temperature over a wide range. 


tion controlled according to requirements. 


3. Heater and air b d dently, perm.tting air 


circulation without heat if desired. 


4. Sliding rack permits easy handling of chromatograms without 


transference from original anti-siphon rods. Each chromatogram 
can be added or removed from the oven without imoving or 
handling other chromatograms on the rack. 


RACKS AND 
SOLVENT ASSEMBLIES 


Either Pyrex glass or 
stainless steel racks and 


racks, or sold separately. 


RESEARCH EQU 
1133 STR 


ALSO AVAILABLE: 


solvent assemblies for + Pyrex Solvent Troughs * Pyrex Disc Chambers 

one dimensional separa- Steel Trough Micro Pipettes 

tions. Pyrex chromatog- . * Stainless Steel Chromatog- 
raphy jars and the neces- quantitative determinations raphy Clips 

sary solvent assemblies on paper * Pyrex Aspirators for Spray- 
are included with the + Ultraviolet Lamps ing Indicators 


Write For Brochure and Prices 


PMENT CORPORATION 


NUFACTURERS 

E OAKLAND 20, CALIF. 
Dept. $ 
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for Microscopy or Photomicrography 


with an AO 


PHOTOMICROGRAPHIC 
CAMERA 


es this ideal permanent set-up you're instantly ready 
for any visual or photomicrographic work. Just clamp micro- 
scope and illuminator to the AO Photomicrographic Camera 
base. A Special light-tight adapter and camera arm with fine 
adjustment positioning stop enable you to swing the camera 
away from the microscope and back without further adjust- 
ment. A binocular body can be used for extended observations 
and easily replaced by a monocular body when you take photo- 
micrographs. The telescopic focusing eyepiece permits view- 
ing moving specimens up to the instant the shutter is released, 
At a moment’s notice you can switch from the camera back 
for 35mm black and white or color shots to the 4” x 5” unit 
for sharp photomicrographs suitable for technical journal re- 
production. See your AO distributor or write Dept. H3. 


* 360° REVOLVING BODY— 
No revolving stage needed, 

x TAKES A 35MM FILM, 

4” x 5” PLATES, CUT FILM, 
OR FILM PACK. 

RUBBER VIBRATION 
ABSORBERS. 

x GROUND GLASS WITH 
TRANSPARENT STRIPS— 
For critical focusing by magnifier. 

* COMPENSATING LENS IN 
35MM CAMERA—Matches 
field to 4’ x 5” camera. 

* MICROSCOPE AND 
ILLUMINATOR—May be 
clamped in any of 3 positions, 


American @ Optical 


COMPANY 


INCTONMENT PIVISION « BUFFALO 15, NEW YORK 


{ 
a 
a 
4 
\ 4 
é 
ay 
rs 
—— 


